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Like many of the new, compact 35mm reflex 
cameras, the Minolta XG-7 is automatic. You 
simply point, focus and shoot. The XG-7 sets 
the shutter speed up to 1/1000th of a sec- 
ond. And you get perfectly exposed pic- 
tures, automatically. 

But easy operation is more than just auto- 
matic exposure. Here's what to look for 
when you compare cameras at your photo 
dealer. 

Easy focusing. The XG-7's viewfinder is 
big and bright, even in the corners. Your 
subject snaps into critical sharpness. 

It's easy to be creative. You can make the 
automatic exposure setting brighter or 
darker for creative effects. 

An easy-to-understand electronic view- 
linder. Light emitting diodes tell how the 
XG-7 is setting itself and warn against under- 
or over-exposure. 

An easy-to-see electronic self-timer. The 
self-timer lets you get into your own pic- 


tures. It's a large flashing light mounted on 
the front of the camera. The flashing speeds 
up when the picture is about to be taken. 

An easier-to-use auto winder. It automati- 
3 | z me cally advances film, 
as fast as two pic- 
tures a second. You 
attach the optional 
| Auto Winder G with- 
out having to remove 
(or lose) any caps 
from the XG-7. 
2S The easier-to-be- 
` creative flash. The 
optional Minolta Auto 
Electroflash 200X 
synchronizes contin- 
uously with the 

: == winder. This feature 

allows you to take a sequence of up to 36 
flash pictures in about 18 seconds. 

The important “little” extras. The XG-7 


GOING TO BUY AN 
Y-TO-USE CAMERA, MAKE SURE 
LY EASY TO USE. 


has a window that shows when film is ad- 
vancing properly. A memo holder holds the 
end of a film box as a reminder. There's even 
an optional remote control cord. 

Fast, easy handling. The way a camera 
feels has a lot to do with how easy itis to use. 
Is it comfortable or awkward? Are the con- 
trols placed where your fingers naturally fall, 
or are they cramped together? The Minolta 
XG-7 is human engineered for comfort and 
smooth handling. It's quiet, with a solid feel- 
ing you find only in much more expensive 
equipment. 

Easy-to-change lenses. Remove or at- 
tach lenses with less than a quarter turn. 
And a system of almost 40 different lenses, 
from fisheye to super-telephoto, makes the 
XG-7 a key to virtually unlimited creativity. 

Try the Minolta XG-7. At your dealer. Or 
write for literature to Minolta Corp., 101 Wil- 
liams Dr., Ramsey, N.J. 07446. In Canada: 
Minolta Camera (Canada) Inc., Ont. 
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Introducing Americas 
great new Efficiency Machine: 


Olds Cutlass Salon 
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front, 37.7" in back. 
Lots of legroom: 
42.8" up front, 
38.0" in back. And a E 
plenty of rear hip- m EN — —— م‎ 
room, thanks to armrests tucked in the doors. And 
lots of comfort, in a solid Body by Fisher. 

Outside, Salon is engineered to be lean and trim. 
One nimble machine on the road. Try it. Maneuver it 
through city traffic. Zip in and out of a few tight 
parking spots. You'll like its response. 

Space efficiency applies to the trunk as well. Its 16.1 
cubic feet have been designed with the compact spare 
tire standing to percent | 
the side, out of 
the way, to ac- 
commodate big 
pieces of luggage. 
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Fuel Efficiency 


Salon offers outstanding 
fuel economy because only 
Oldsmobile offers you a 
new diesel V8 designed es- 
pecially for mid-size cars! 

With the newly available 
4.3-litre diesel V8 and auto- 
matic transmission, the EPA 
ratings are a whopping 32 
mpg highway, 24 mpg city! ! 
Or choose from a range of gasoline engines, including 
the standard 3.8-litre (231 CID) V6 or the available 
4.3-litre (260 CID) V8 with a 5-speed 
overdrive transmission (except Calif.). 

All EPA ratings are estimates, of course, and your 
mileage may vary depending on how you drive, your 
car's condition and equipment. Salons are equipped 
with GM-built engines produced by various divisions. 
See your dealer for details. 

Cutlass Salon — America's great new Efficiency 
Machine. Test-drive it tocang 
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PS READERS TALK BACK - 


Address letters for this column to: Readers Talk Back, 380 
Madison Ave., New York, N.Y. 10017. Because of the large volume 
of mail, we are unable to acknowledge unpublished letters. 


Tom Chalk's rebuttal 


Having read Dr. Dennis McLaughlin's 
evaluation of the spoked-wheel wind 
turbine in your September cover story 
l'm not surprised that he failed to find 
it a viable design. But he should take a 
more careful look. Here's why: 

In early 1974, Dr. William Hughes 
of Oklahoma State University visited 
St. Cloud, Fla. to witness a demon- 
stration of my 15-ft. wind turbine. He 
was obviously impressed by the ease 
with which it achieved better than 48- 
percent efficiency. He ordered three for 
the NSF-sponsored wind program at 
O.S.U. But at O.S.U. two of the turbines 
were erected on towers that placed 
them very near ground level in turbu- 
lent air, making it extremely difficult to 
obtain meaningful data. After many 
months of head-scratching, these ''ex- 
perts" decided the problems were all 
in the turbine, and set about to improve 
and aerody- 
namic changes were made, and after 
spending thousands of tax dollars the 
“improved” design could only deliver 
about 23-percent efficiency! 

| still believe my original design is 
the answer to many wind-energy con- 
version problems. | have organized a 
new company, Chalk Wind Systems, to 
develop it. For the amount of money 
we've spent so far, the results have 
been phenomenal. This concept has 
many advantages besides its high effi- 
ciency. It’s cheap to produce, durable, 
and offers advantages in power take- 
Off. A peripheral belt drive around the 
rim gives high step-up ratios without 
costly gear boxes. The “one big prob- 
lem” referred to in the article is that 
"the device presents a lot of rotor to 
the wind . . . making high-wind protec- 
tion difficult." Certainly it presents a 
lot of rotor to the wind; that's the very 
essence of producing power in very low 
wind velocities. But we don't find high- 
wind protection difficult. We've had 
some go through storms with 65- to 85- 
mph winds, gusting to 100, head on, 
unrestrained, without any damage. 
Also, our production model is fitted 
with a fully automatic turnout mecha- 
nism for storm protection. 


Anyone wanting more information, 


Are You Moving Soon? 


= If you are planning to move, 
s please notify us 8 weeks in 
= advance and we'll make 
subscription 


"sure your 
= moves with you. Please use 
:: this form and attach your 
= magazine address label. 


please send a stamped, self-addressed 
envelope to: 

Thomas O. Chalk 

Chalk Wind Systems 

Box 446, St. Cloud, Fla. 32769 


And, from Oklahoma State... 


We have received numerous inquiries as 
to why we have abandoned interest in 
the Chalk bicycle-wheel-turbine concept 
as implied in your article in the Septem- 
ber issue. | am at a loss to understand 
how you arrived at that conclusion, but 
to set the record straight, | offer the 
following information: 

© O.S.U. did not develop the bicycle- 
wheel-turbine concept; Tom Chalk did 
and he alone deserves the credit. 

è At Oklahoma State we adapted 
it to a variable-speed, constant-fre- 
quency electrical generation system that 
was developed at O.S.U., and in our 
experiments it worked quite well. 

e We also built an experimental 30- 
foot turbine along the Chalk concept, 
and it too worked very well. It was dam- 
aged in a thunderstorm a few weeks 
after testing because it had no high- 
wind protection and was tied off im- 
properly. However, many of the 16-foot- 
diameter versions have been built with 
high-wind protection systems. Several 
such installations have withstood 100- 
mph gusts without damage. 

Why Popular Science chose to pre- 
sent this as an insurmountable problem 
and declare the turbine a failure, | really 
don't know, especially since you con- 
tacted no one involved in the design, 
construction, or operation of the high- 
wind protection system currently in use. 

It is my personal belief that the Chalk 
turbine has a good future for use in 
smaller wind-energy systems. 

(Dr.) Wm. L. Hughes, Director 
Engineering Energy Laboratory 
Oklahoma State University, Stillwater 


Victor Chase replies: "As the article 
states, | did discuss the Chalk wind- 
turbine concept with Dr. Dennis Mc- 
Laughlin, also of O.S.U., who was re- 
sponsible for scaling up the concept to 
the 30-foot-diameter model. In the final 
report of the scale-up program, dated 
Dec. 1, 1977, prepared for the National 


[Continued on page 150] 
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NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Sound focuses and switches video-conference cameras 


Using a sound-comparison system that 
can instantly detect which one of an 
array of microphones is receiving the 
strongest signal, this video-conference 
arrangement would aim a pivoted 
camera toward the group member who 
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Air pressure extends tire studs 


By valving air between the differently 
pressurized inner and outer chambers 
of this tire, into a spacer tube between 
them, you could extend or retract rows 
of road-gripping studs. A manually 
reversible valve permits bleeding of air 
from the separator tube (top sketch) to 
lower the studs. Inflating this tube (bot- 
tom) lifts the skirted stud plate. 


The following patents have been issued on these inventions: Sound- 
focused camera—No. 4,054,908 to A. Poirier, Meudon, G. Bucher, 
Paris, and G. Martel, Issy-les-Moulineaux, France; Retractable studs— 
Einarsson, Reykjavik, Iceland; Solar collector— 
No. 4,027,653 to G. Meckler, Bethesda, Md.; Ice skids—No. 4,061,100 


No. 3,872,908 to E. 
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was speaking (or switch in the right 
one if a bank of individual cameras 
were being used). The system would 
allow conferees in different rooms—or 
in distant cities—to hold meetings with- 
out distraction by camera crews. 


Solar collector follows the sun 


A solar collector can usually be made 
more efficient by positioning a reflect- 
ing surface to direct the sun's rays 
onto a vacuum-sealed absorbing fluid. 
This inventor would enclose the tubed 
fluid in a reflecting cylinder, then use a 
clockwork mechanism to turn the aper- 
ture in the cylinder to follow hourly 
and seasonal movements of the sun. 


Ice skids convert sailboat 


Clamped transversely over the hull of a 
small sailboat, this fitted, lightweight 
spar assembly would raise the craft on 
a pair of outboard ice blades to extend 
a sportsman's boating use—and fun— 
through an extra season. The mostly 
aluminum and plastic kit would also 
include a skate for clamp-on attach- 
ment to the rudder to raise and level 
the stern and provide steering control. 


Tracked dolly climbs stairs 


A tip-down lifter between a pair of 
parallel tracks would let you jockey a 
heavy load onto the base frame of this 
carrier, then maneuver it easily across 
a level floor or—in tilted position—up 
or down an incline or a flight of stairs. 
For heavy-duty use the endless tracks 
could be driven by an on-board, bat- 
tery-powered motor. 


to F. Muhlfield, City Island, N.Y.; Tracked dolly—No, 4,027,889 to 6 
Krofchalk, Rochester, and A. Dodds, Claremount, Minn. 

Patents may be ordered, b 
Patents, Washington, D.C. 20231, for 50 cents each. You may write to 
an inventor, by name and patent number, in care of the Commissioner. 
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Warning: The Surgeon General Has Determined 
| That Cigarette Smoking Is Dangerous to Your Health. 


Escape 
sieeve 


lets you slide to safety 


A swift, easy ride in this long fabric tube 
cuts the risks of high-up emergencies 


By BRENDA L. BECKER 


People in high places have it tougher than the rest of 
us—at least in an emergency. To evacuate a multi- 
story building, a tower, or a cable car, they usually 
have to struggle to the ground on a variety of perilous- 
looking contraptions, often through smoke and flames. 

There had to be a better way, thought French inven- 
tor Gérard Zéphinie: an escape route safe and simple 
enough even for children, the injured, and the elderly. 
The design he came up with—a long, white, fireproof 
tube—looks, and works, like no fire escape you've ever 
seen. 

Three concentric fabric “sleeves” make up Zéphin- 
ie’s ingenious system. People jump into the innermost 
one and slide through it to the. ground. Surrounding 
them as they descend is an elastic braking sleeve and a 
third, fireproof tube made of glass fibers that will 

Continued 
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Skiers plunge to safety in cable-car drill at French resort. 
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Average-size 
adults control 
their rate of de- 
scent by pressing 
arms and legs 
against the inside 
of the sleeve. 


Babies and 
young children 
ride down in the 
arms of an adult, 
who can still con- 
trol falling speed 
with knees and 
elbows. 


Older child en- 
ters sleeve right 
behind an adult, 
who can slow 
child's fall if he's 
too small to do 
so himself. 


C.B. 


Smaller adults 
can slow them- 
selves by growing 
‘wider,’ with feet 
tucked under them 
and elbows 
pushed out 
behind. 


Unconscious 
person is placed 
in sleeve on 
shoulders of able 
adult, who de- 
scends normally 
and controls the 
speed of both. 


Stout adults raise 
arms above head 
and straighten 
legs, control fall 
by slightly bend- 
ing knees and 
lowering arms. 
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. Six simple reasons to 
sive a Kodak Moviedeck projector. 


sound or silent, Kodak Moviedeck 
projectors make showing movies simple. 


No need to pull down the shades or 

set up a screen. The unique pull-out 
viewing screen is excellent for small 
audiences. For large audiences, you can 
project on a large screen. 


Bright, bright images on viewer or 


ohow 8mm or super 8 at the flip of a 
switch (on all models). 


Rapid replay. Review scenes in 
seconds. Choice of fast or slow 
motion on some models. 


Low-profile design. Deck format and 
smoked-glass cover make these 
projectors easy to look at. 


screen. | | 
See the silent and sound models at 4 
3 Loading is simple. The threading and your photo dealer's. You'll see for yourself , 
rewind are automatic. what a beautifully simple gift a Kodak 4 j 
Moviedeck projector can be. | £ A 


Kodak Moviedeck projectors 


Eastman Kodak Company, 1978 


Theingenious ways a Mercedes-Benz 
captures the wind- 
anduses it to improve visibility and comfort 


or the engineers of Mercedes- 

. Benz, shaping an aerodynami- 
cally "clean" car body is only a first 
basic step. 

Their years of wind tunnel expe- 
rience and the study of automotive 
aerodynamics have led them to an in- 
genious second step: harnessing the 
airflow that swirls constantly over 
and around a moving car and putting 


it to efficient use - outside and inside. 


Window-cleaning wind 


For instance, it wasnt enough for the 
engineers to give the driver as much 
side and rear glass as possible, for 
optimum visibility. They also wanted 
to keep that glass as clear as possible, 
come rain or slush or grime. And 
they went into the wind tunnel in 
search of ways. 

One way can be seen in the 
unique moldings that frame the 
windshield, side and rear windows. 
They actually form an aerodynami- 
cally sophisticated ducting system, 
carefully angled and channeled to 


help divert the airstream away from 
the side and rear window glass- 
whisking rain, slush and grime else- 
where. 


A fence with a difference 


Even the rub rail- that horizontal 
steel and rubber strip on either body 
side -is meant to play its part in keep- 
ing those side windows clean. 

Wind tunnel tests showed that, if 
skillfully shaped and placed, it could 
also serve as a flow fence: routing the 
airflow pattern along the body sides 
to deflect slush and mud flung up by 
the front wheels so it cant splatter 
the side glass. 

The engineers used wind-tunnel 
expertise to control the airflow swirl- 
ing around the outside rearview mir- 
ror. The mirrors windward face is 
shaped to create an airflow that helps 
keep the glass free of rain and road 
film. 


Taillights use the wind 
Aerodynamic research helped 
Mercedes-Benz engineers harness 


the power of the wind to help "scrub" 
the car's taillights free of slush and 
mud, keeping them visible longer in 
foul weather. 

With the outer surface of the rear 
lights deeply ribbed, the recessed 
vertical areas remain free of deposits 
since they are not affected by the cir- 
culating motion of the vortex. 

A simple idea, spawned only 
after many long hours of testing in 
the wind tunnel. 


Cleaner windshield - 
cooler brakes 


Aerodynamic principles help 
keep the windshield wipers pressed 
fast against the glass as they work. 
Objective: to prevent high-speed tur- 
bulence from suddenly lifting the 
blades. 

The wheels on a Mercedes-Benz 
are intended less to catch your eye 
than to capture the wind. Multiple 
slots in each wheel scoop 3 steady 
stream of cooling air to the brakes 
within. 


20 seconds after entering 
passenger compartment, air is 
extracted through bidden gills. 


Fresh air enters passenger area through 
intakes placed in high-pressure zone at — 
base of windshield. 


Airflow you can feel - inside 
The ventilation system of a Mercedes- 
Benz uses aerodynamics in the cause 
of human comfort. Its air supply is 

gathered via intakes placed ina 
, high-pressure zone at the base of 
x 9$. the windshield, then ducted 
>, into the passenger area. 
Pe So carefully is the airflow 
through the cabin regulated 
م‎ that, although constantly in 
motion, it is virtually draft-free. 
So efficiently is the airflow processed 
that the cabin's fresh air supply is 
completely renewed three times a 
minute. 
Moving car barnesses tbe power of the Starting from numerous forward 
— ———— — wind to belp "scrub" the car's taillights free outlets, the air in its 20-second jour- 
| of slush and mud. 3 58 : i 
ney circulates around the cabin until 
drawn into a low-pressure area at the 
rear - then is silently extracted 
through hidden gills. 

The bi-level climate control sys- 
tem used in most Mercedes-Benz 
cars can create a wide range of man- 
made climates, aided by a radial 
blower capable of generating 
“y eight different levels of airflow- 
even when the car is standing 

JI< ALO perfectly still. 
up وس ےم ا‎ ¥ Capturing the wind in these ways 

cS f isan exacting science. But Mercedes- 
Benz thinks the resulting subtle gains 
help make useful contributions to 
safety and comfort. 

And in the search for 
more efficient automobiles, 
no step forward can be 
too small. 


EI 


Air circulates so gently inside car 
that it is virtually draft-free - — 
and so thoroughly that 3 times each minute, 
itis completely renewed. 


Sophisticated ducting system aerodynamically 
- routes rain and slush around and =- 

away from side windows and mirrors, 
preserving visibility. 


4 


Horizontal body molding is a “flow fence," 
meant to use airflow to deflect 

nud and slusb away from 

side windows as car splasbes along. 
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You can protect your lips 
from sun, wind, cold and 
dryness with Blistik— the 
soft, medicated stick with 
the lanolin emollient and 


Sunscreen. Blistik helps 
relieve drying, chapping, 
blisters and cold sores. 


Dlis(ik - 
The lip shield 


- =- Pj aa =" = وك‎ app ee 


Escape sleeve 


[Continued] 


Like a fireman's pole, the segment 
passing your floor helps you into the 


withstand heat up to 800 degrees 
C. When slack, the whole unit is a 
little narrower than an average 
human body. Enter it, and the brak- 
ing sleeve expands, hugging you 
with an elastic pressure that lets 
you control your falling speed, or 
even stop completely, by extending 
your elbows and knees. 

When installed outside a build- 
ing, the sleeve is rolled up in a 
bracket until needed. Inside, it 
hangs in a fireproof shaft, equipped 
with an exhaust fan for smoke re- 
moval and emergency lighting at 
every opening. 

People can evacuate every floor 
of a tall building simultaneously 
through a multiple-entry sleeve— 
actually a series of segments, each 
anchored to the floor at the top and 
dangling part way into the one 
beneath it. (See photos above.) 

The sleeve system, which Otis 
Elevator is selling in France and 
Spain, beats conventional escape 
methods on a number of counts. 
Unlike a chute, it takes up only a 
narrow column of space, and its 
synthetic fibers won't cause fric- 
tion burns. Outside and inside 
models are both invisible until 
used. 

And the system is fast. The rate 
of evacuation differs from one in- 
stallation to the next, says Zéphin- 
ie, but it's possible for 30 people a 


next tube segment (left). Upstairs 
neighbor (right) has right-of-way. 


minute—one every two seconds—to 
pass through a single sleeve. At 
that rate, a building equipped with 
25 sleeves could empty up to 7500 
people onto the street in as little as 
10 minutes. 

The Otis system may come to 
the rescue not just in fires but in 
other tricky and dangerous evacua- 
tions. The ski resorts of Tignes and 
Montgenévre in the French Alps 
now have sleeve-equipped gondola 
lifts. Even workers on cranes and 
in airport control towers have 
reached the ground quickly and 
safely in trial runs. 

So far, the system has been 
installed in more than 300 loca- 
tions in France and 200 in Spain. 
None has yet had to cope with a 
real emergency, but numerous 
drills have gone off without a hitch. 

Otis has no plans for marketing 
it in the U.S. in the near future. 
(Because of our relatively long 
history of fire regulations, almost 
all buildings here have some sort of 
escape route already.) But several 
U.S. ski resorts, says Otis spokes- 
man Bob Zaiman, are interested in 
the system. 

What does a ride in the sleeve 
actually feel like? **You get a little 
apprehensive when you first go in 
there," Zaiman admits. "But it's 
fun, it really is—like going down a 
slide. Gis) 


Pay & Benefits 


If you enlist in the Army, 
you'll start with good pay: 
a long list of skill-training 
courses to choose from; 

30 days paid vacation each 
vear; the opportunities to 
travel, to continue your 
education, and to qualify 
for veterans’ educational 
benefits. For more infor- 
mation about all the ¢ oppos 
tunities in todayss 

send the postcards 
800-431-1976 toll 
NY call 800-243 


“Irs like the way a baby grows. It’s a child, then a teenager, then a man. It all comes with responsi- 
bility. You've got to prove yourselt every step of the way. T hat : the way the Army is. I hey'll give you a piece 
of equipment, train you, and say, ' You are responsible". If you're good and you know your job, you'll move 

up and get more. Right now I'm a senior gunner in a C 'haparral Missile section. And ev ery guy on this 
section is responsible for the other guy. That can make you an adult quickly. Respor aud ES e —it 
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feels like strength? join the people 
who've joined the Army. 


SCIENCE NEWSFRONT 


By ARTHUR FISHER 


Largest military ACV 

Newly delivered to the Navy by its 
maker, Bell Aerospace Textron, the 
Jeff(B) roars above the waters of the 
Gulf of Mexico at 50 knots, supported 
by an inches-thick cushion of air. The 
amphibious air-cushion vehicle, the 
largest (325,000-pound gross weight) 
such military vehicle in the world, is 
designed to operate from the well deck 
of a ship to haul safely a 60-ton 
payload of men, tanks, and even heavy 
artillery through the surf and onto the 
beach. The advanced amphibian, now 
being tested at the Naval Coastal 
Systems Center in Panama City, can 
run with two of its six engines down. 


Fastest zap 


Dr. Jean Claude Diels and his col- 
leagues at the University of Southern 
California Center for Laser Studies 
report that they have produced the 
shortest laser pulse ever—0.17 
picoseconds, or trillionths of a second. 
The shortest previous pulse was 3 
picoseconds. Dr. Diels uses a thin 
stream of dye and a special arrange- 
ment of mirrors to achieve the effect. 

Ultrashort pulses of laser light are 
being sought in labs all over the world 
because they can be used to measure 
the longevity of extremely short-lived 
and elusive events, such as certain 
chemical reactions. 


Medicines from the sea 


Drug researchers at the University of 
Oklahoma have isolated and identified 
12 new chemical compounds from such 
primitive sea creatures as sponges. sea 
hares, and sea urchins, and believe 
that the chemicals may be useful in 
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treating cancer and cardiovascular and 


nervous-system diseases. The re- 
searchers, who are supported in part 
by a Sea Grant from the National 
Oceanic and Atmospheric Administra- 
tion, are now conducting animal exper- 
iments with the most promising candi- 
dates for new drugs. 


Solar power in space 


This country has made a large first 
step toward realizing the goal of abun- 
dant power in space—from sunshine. 
Going considerably beyond previous 
arrays of photovoltaic cells for space- 
craft, NASA has awarded a contract 
for a solar-array wing, seen in the 
artists concept here, to be flown 


experimentally on an early Space Shut- 
tle flight late in 1980. 

Measuring 32 meters long and four 
meters wide, the wing will be folded 
and stored in the Shuttle's cargo bay 
at launch, then fully extended and 


retracted several times during the 
flight to test its structural and dynamic 
behavior and its electrical perfor- 


mance. When fully covered with solar 
cells, the 82 panels of the array will 
generate 12.5 kilowatts of electricity 
directly from the sun's energy. 

The $2.7 million contract for the 
solar wing was awarded to Lockheed 
Missile and Space Co. by Marshall 
Space Flight Center. NASA's hope is 
that the experiment will demonstrate a 
technique that can lead to extended 
missions for the Shuttle and Spacelab, 
and eventually to solar electric propul- 
sion units for spacecraft. 


Communicator for handicapped 


Last February in this column | reported 
on an ingenious keyboard device—the 
Phonic Mirror HandiVoice—that used 
a speech synthesizer to let speech- 
disabled persons “talk.” The volume 
and tone of the mail | received on that 
item bespoke a great need for such 
equipment. 

Now there is an experimental—not- 


yet-available—electronic aid that 
could help those with both severe 
speech and muscle handicaps, who 


can't operate a typewriter or hit the 
buttons of a conventional keyboard. 


Called the Computer-Assisted Commu- 
nications System, it was designed by 
Laboratories researchers and the 


Bell 


BE 


TM 


Telephone Pioneers of America (a 
voluntary association of industrial em- 
ployees) with the cooperation of the 
United Cerebral Palsy Association of 
Middlesex County in Edison, N.J. The 
unit has an oversized keyboard with 
one-inch-diameter buttons well sepa- 
rated in recessed holes. They can be 
depressed by the touch of a finger or 
by a pointer fastened to a cap—like 
the one worn by the cerebral-palsied 
child in the photo—that can be aimed 
by head motions. The keyboard is 
coupled to a microcomputer, which is 
connected to a TV set and a page 
printer. The message that the user 
"types" appears on the screen, and is 
printed when two more buttons are 
pushed. To keep manipulation to a 
minimum, the microcomputer stores in 
its memory abbreviations for words, 
word endings, and phrases that it will 

recognize and write out in full. 
The system relies on a computer 
program called UNIX, which allows up 
Continued 
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jm 1; me mori of m ملسم بصع‎ from a i ac 
sil fresh menthol. Isn't it time you enjoyed salem? 


== Enjoy Salem Flavor. 
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Warning: The Surgeon General Has Determined 


WG: 18 mg. "tar", 1.2 mg. nicotine, 100's: 18 mg. "tar", That Cigarette Smoking Is Dangerous to Your Health. 
١ mg. nicotine, av. per cigarette, FTC Report AUG. 77 


Here's what one customer said: 
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"If I had the tools and materials 
to build my own bike from 
scratch, I don t think I could build 


one any better." John Jurenka, 
| santa Monica, CA 


Save assembly costs when you build your 
rugged work or play machine (in just 6 — 12 
hours) with an easy kit from Carl Heald, Inc. 
Choose from 10 bike, 8 tryke models; engines 
from 5 to 16 H.P. All have Comet torque 
converters (no shifting); full suspension 
(smooth ride); tubular steel frames (shrugs off 
rough going). Optional electric start, lights for 
د‎ den accessories. 


^7"W NEW VT-1012 
(10-hp) 
SUPER 
BRONC 
I shown with 
> accessories 


Special Offer 


— One FREE | 


accessory 
MES wilh bike ot 
"e. tryke order! 


Carl Heald, Inc. 
Dept. PS-12,P.0. Box 1148 
Benton Harbor, MI 49022 


TOOL USERS 
Use “"STRATE-CUT” Cutting Guide with 
any portable saw (circular, jig, saber) or 
router. For cuts 4' and more, "Straight-Cut" 
| EXTENDS TO 8'6". REDUCES TO 51" 
for cuts under 4' and portability. Clamps 
| to work not tools. Rip 4' x 8' sheets down 
the center; trim 1/16" off a door. Make 
precision 90° cuts, tapers, angles, 
dados, bevels, grooves. Score wallboard. 
| Guides utility knife. Here’s how this 
sturdy 3-1/2" wide aluminum tool works: 


(1) Patented connector S and aligns 
(2) two 51" guide sections with four set 
screws (3) C-clamps (4) attach guide to 
work. Tool follows guiding edge (5) 
Clamps and illustrated instructions incl., 
only $19.95 plus $1.50 shipping and 
handling, U.S.A. only. Send check or M.O. 
to: R.A.K. PRODUCTS, Department 5-27 
Box 23426, Milw., WI 53223. MONEY 
BACK GUARANTEE. Wis. Res. 4% tax. 


Science newsfront 


[Continued] 


to three individuals with keyboards 
and TV monitors to share the commu- 
nicator. The UNIX system will be made 
available through licensing arrange- 
ments with Western Electric; most of 
the physical equipment for the commu- 
nicator is commercially available. Bell 
Labs, located in Murray Hill, N.J., will 
share design information with medical 
and volunteer organizations. 


For whom the jet roars 


After a two-year study of a residential 
area close to Los Angeles International 
Airport, an expert in aero-acoustics has 
concluded that constant exposure to 
intense jet noise is linked to increased 
mortality rates. William C. Meecham, 
an engineering professor at the Univer- 
sity of California, Los Angeles, found 
the death rate of residents of the area 
to be 19 percent higher than those of a 
control area some three miles away. 
The control area has a background 
noise level of 45 to 50 decibels; in the 
"maximum noise area," the sound 
level from a landing jet was 90 deci- 
bels or more. The odds against such a 
difference in death rate occurring by 
pure accident, says Prof. Meecham, 
are 1000 to one. 


Blood lab on a chip 


A quick and accurate new method for 
measuring two important components 
of human blood has been demonstrated 
by Eastman Kodak Company. The 
method relies on the Ektachem slide 
you see here, a 16-mm-square chip in 


a plastic mount. It consists of very thin 
layers on a film support, and contains 
all the reagents—in dry form—needed 


to test for either glucose or BUN 
(blood urea nitrogen). When a drop of 
blood is placed on the slide, the top 
layer delivers it uniformly to the 
reagent layers below. The slide moves 
to an incubator in a device called the 
Ektachem GLU/BUN analyzer, and 
within minutes, a dye color forms. 
Then the slide moves to a station 
where the density of the dye is 
measured and a concentration value is 
automatically printed out. 
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snooper‏ كح 
This expendable Styrofoam instrument,‏ 


the Airsonde, is simple, cheap, and 
small—only 14 inches across and 
weighing a mere 414 ounces. Yet it 
could make a hefty contribution to our 
nation’s meteorological! effort, provid- 
ing guidance in the siting of industrial 
plants, weather forecasting, and com- 
munications, for example. The unit, 
manufactured by Atmospheric Instru- 
mentation Research, Inc., in Boulder, 
Colo., acts as a miniature airborne 
weather station, radioing data on pres- 
sure, temperature, humidity, and wind 
to a ground station. It takes its atmo- 
spheric measurements while ascending 
on a free balloon, tethered in place 
(top photo), or dropped to earth like a 
free-spinning maple seed from a tree. 
Inside the body is solid-state radio 
circuitry (bottom photo) attached to a 
nickel-size barometric-pressure cell, 
originally developed for automotive 
fuel measurements by Borg Instru- 
ments Division of the Bunker Ramo 
Corp. : 


A Socratic sting 


Two chemists and an entomologist 
reporting to the National Science Foun- 
dation say the venom that makes the 
sting of the fire ant so painful contains 
previously unknown toxins that are 
related to those found in hemlock. 
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ce instant cameras Bin you 
pictures that develop right in front of 
your eyes. With color by Kodak. 


Make Christmas. a little. merrier and a lot more colorful 
with Colorburst instant cameras from Kodak. There are 
= three to choose from. 


Kodak's lowest-priced 
Colorburst camera. 


Colorburst 100 camera. 


bu | dealer's. 
Colorburst 200 camera. 


_ Colorburst 


With a protective lens cover and a built-in battery tester. 
Colorburst 300 camera. It's brand-new and it's the 
only Kodak instant camera with a built-in electronic flash. 
All three have automatic exposure control. All 
three give you something special: color by Kodak 
in prints protected by the durable, 
textured Satinluxe ” finish. 
Kodak Colorburst cameras 
are available now at your photo 


© Eastman Kodak Company, 1978 


presents 
America’s most 
USEFUL gift for the 


Do-it-Yourselfer' 
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SHOOT A STAPLE 
WHEREVER YOU'D 
DRIVE A NAIL! 


You'll handle all of the 1,001 home fix- 
up fastening jobs faster, cheaper, 
better! It's a breeze: one squeeze and 
you've nailed it with Arrow's powerful 
T-50 Staple Gun! All steel construc- 
tion, jam proof, lasting chrome finish. 
Uses six staple sizes. 


No. T-50MP 8-PIECE MULTI-PURPOSE STAPLE GUN 
KIT includes Arrow's All-Purpose T-50 Heavy Duty 
Staple Gun plus all these extra accessories: slip-on 
Wiring Attachment; slip-on Screen Attachment; slip- 
on Shade Attachment; staple lifter; 1250 T-50 14" 
staples: 1250 T-50 %" staples: 1250 Ceiltile staples. 
Complete with heavy duty molded storage case 


Sold at all leading Hardware, Home Center 
and Discount Department Stores everywhere. 
ARROW FASTENER COMPANY, INC. 
271 Mayhill Street, Saddle Brook, N.J. 07662 
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A clinic on cars by Smokey Yunick, America's most famous mechanic 


Mixes his own 


| own a 1974 Dodge Dart 225 engine 
with 22,000 miles, and it's in good con- 
dition. When changing oil and filter, is 
it a good practice to use four quarts of 
10W-40 Valvoline oil plus one quart of 
Rislone at all times, winter and summer, 
winter only, or not at all? 

Frank Greene, St. Clair Shores, Mich. 


Use oil for lubrication and cleaner for 
cleaning. Making your own special blend 
of lubricating fluid is a good way to 
get in trouble. Mineral oil can barely 
hold the line as it is, without any re- 
verse chemistry. 


High-speed vibration 


I've been reading your column for 
years, feeling good about not having 
problems. Until recently. 

Here's el problema. My 1974 Ply- 
mouth Duster, slant six and automatic 
transmission, has developed a chronic 
vibration in the front end at speeds 
over 55. Here's what I've done (I'm 
a mechanic). | have balanced the front 
tires, taken off the front rubber and 
put on new tires, replaced the rims, 
balanced the rear (just in case), and 
had the front end aligned. Mo luck. 
William Sleightholm, Westminster, Md. 


Balance wheels on car, make sure tires 
and wheels are straight and round. 
Then check for play. Play in total 
steering and suspension lets wheels 
move and you don't have full enough 
contro] of wheels with steering system. 

Believe me, you can get away With 
a lot with round tires and straight 
wheels and get run up a wall with one 
out-of-round tire. Shocks and front- 
end settings can help but in a more 
minor way. Sometimes adding castor 
will help higher-speed wheel control. 
Same with toe in or out. 


Low oil pressure 


| have a 1972 Buick Limited with a 
455 engine. | use 10W-30 motor oil. 
When the car is started, oil pressure 
rises immediately to 80-85 pounds and 
usually falls back to about 40 pounds 
while driving. But at idle, stop signs, 
or traffic lights, it falls to zero. Need- 
less to say, | don't idle the engine 
unnecessarily. But I'm worried, and | 
have gotten pretty stupid answers from 
mechanics—even "it's perfectly nor- 
mal" from the Buick dealer. 

Eric G. Waldron, Windsor, Ontario 


Check for true oil pressure with a pres- 
sure-master positive-reading gauge. lf 
it's really zero at idle it's not normal 


and trouble is right around the bend. If 
its zero, the bypass isn't closing, or 
wear is so high that at low pump speed 
the oil pump can't get enough volume 
to establish a positive pressure. 


Radials on rain-grooved roads 


| recently purchased a 31978 Buick 
Skylark V6, four-door sedan with 
power steering and Uniroyal steel- 
belted radial tires. When driving on 
rain-grooved highways the car be- 
comes very unstable, and 3  pro- 
nounced swaying and unpredictable 
swerving is encountered. 

The dealer says it's the tires, and it'll 
go away after 500 to 3000 miles of 


wear. However, he did have his people 


check over and realign the front-end 
steering system. The Uniroyal tire 
dealer says it's the cars suspension 
system, but agreed to put on a new set 
of tires (the same type) and had them 
spin-balanced. He also increased the 
tire pressure to 28 Ibs. All to no avail. 
At this point | feel l'm just getting 
the runaround. | paid for premium- 
grade tires and power steering and 
ended up with a car that has a 
completely unsatisfactory handling 
characteristic. It appears that Buick 
and Uniroyal are pointing the finger at 
each other and I'm right in the middle. 
Have you any suggestions as to what 
| can do to cure the problem? 
Ben W. Hunsaker, San Diego, Calif. 


Any way I go here I'm in trouble. So- 
called rain-grooved roads are very 
directional. Radial tires are also very 
directional. | don't like what happens 
when they get together. Most radials 
I've driven on grooved roads feel 
squirmy to me. I think in this case the 
car has nothing to do with it, and that 
leaves tires and roads. ! think you'll 
agree that on a smooth road the tires 
and the car are fine. If so, the problem 
could be the road grooves, and there's 
nothing you can do about those. 


Occasionally runs rough 


| have a 1975 Matador 258-c.i.d. six- 
cylinder. | do not have too much 
trouble starting; about three tries will 
do it on a cold day. However, after the 
fast idle cuts off, it idles slightly rough 
until it is fully warmed up, then it's 
okay. )١ did not have this problem last 


winter. | think it used to idle fast 
longer than it does now.) 
Also, when | drive the car for 


approximately one hour and then park 
the car for, say, a half hour, the en- 
gine idles as if it is going to stall 
when I start it again; then, after driving 


about a block it idles all right. What 
gives? It also sneezes through the 
carburetor when cold and started for 
the first time. 

Frank Segarra, Jr., Bronx, N.Y. 


The hard start is due to a lean fuel/air 
mixture. The rough idle when cold is 
lean. The sneezing through the carbu- 
retor is lean. Put a little more choke in 
'er and a little more fuel at idle and a 
little more fuel in off-idje fuel transfer. 
It's a carburetor expert's job, mostly to 
do with air bleeds. 


Swapping for a diesel 


| have a 1972 Chevrolet Series 10 
commercial van, '^-ton with a 307- 
c.i.d. V8 engine and standard trans- 
mission, The body and running gear 
are in very good condition. Would the 
new 350 V8 diesel used in 1978 Chev- 
rolet pickup trucks fit in the existing 
space and work with the existing 
clutch and transmission? 

Robert J. Gordon, Endicott, N.Y. 


It should drop right in. There may be a 
few little problems, but the block is the 
same in all ways. You may be forced 
to change some plumbing and wiring 
to fit the newest engine accessories. 


Oil-change questions 


My new VW Camper has about 3500 
miles on it and had an oil change at 
1000 miles. The next oil change is due 
only at 7500 miles. Shouldn't | make 
another one or two in between? The 
car is not driven on back roads. 

١ was told at a garage that the oil to 
use is Pennzoil 20W-50. It’s hard to 
come by—and isn't it too thick for our 
climate along the Pacific coast? Could 
| replace the oil with a 20W-40? Could 
20W-50 be mixed with 20W-40? I've 
been told one should not mix two 
different weights, even of the same 
brand. 

Yvette Ratz, Del Mar, Calif. 


| believe time between changes is a 
factor, too, along with mileage and op- 
erating environment. So in a dusty en- 
vironment, where you drive, say 7000 
miles a year, 3500-mile intervals are 
too long, whereas with 20,000 miles a 
year of driving in clean country, 3500- 
mile-interval oil changes should be 
okay. 

Mixing 20W-40 and 20W-50 of the 
same brand won't hurt a thing. Wheth- 
er you use 20W-40 or the heavier 
depends on temperature, terrain, and 
load. For fast driving with an air- 
cooled engine, heavy oil is better. 
For average driving, average conditions, 
20W-40 is just fine. is) 

Each month in Popular Science 
smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: "Say, Smokey—,"' 

Popular Science, 380 Madison 

Ave. New York 10017. Ques- 

tions cannot be answered by mail. 


For information write: Fleetwood-Wilderness 
Dept. M128 PO. Box 7638, Riverside, CA 92523. 


| number or check to: CHAMPION CABLE CO. | 


Families are discovering a lot v 
about the Wilderness. 
They see all the space and luxury 75 


features they get. 

Then they see the price. 

No wonder Wilderness is now 
one of the fastest growing travel 
trailers in the industry. 

Maybe 1979 is your year to 
take to the Wilderness. 


DU) WILDERNESS 


WALDERNESS 


BY FLEETWOOD. 


IF YOU MUST DRIVE IN SNOW THE 
BEST “CHAINS” ARE THE CHAMPION 
RADIAL CHAIN. 


« Superior design won t damage radial tires 
e 25% faster dry pavement speeds 
« One minute per tire installation 
e No jacking, no rocking, no tools needed 
٠ Tested at 11% greater traction on ice 
» Smoother, quieter — less tiring ride 
e California approved 

Aem Use VISA or MASTERCHARGE 
$36.95 for 10" to 13" wheels 
$39.95 for 14" to 16" wheels 


Guaranteed for one year for repair or replacement 


| Selected for use by U.S. SKI TEAM 


CHAMPION CABLE CO. ifi 
303 Fourth St., Swanton, Vermont 05488 


» Flexible cable  ' 
eliminates 


TEE d 
sidewall wear. ٠ Patented trac- 


tion teeth.grip 
in deep snow. 


CALL COLLECT 802-868-7303 


Give us your car make, model and year along with 
your tire make, size and snow or regular to insure 
proper fit. Or write the above information with card 


The World's Largest Manufacturer of Recreational Vehicles 


ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


John A.Moodqy. 


Solar bay window 


SLIDING 


STORM Æ- FPN 
WINDOWS 
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By EDWARD MORAN 


When John Moody remodeled his 
house, he incorporated a solar col- 
lector beneath a built-in bay win- 
dow on a southwest-facing wall. A 
duct brings cool basement air into 
the collector. Heated, it goes to a 
room immediately above. The col- 
lector assembly acts as a support 
for the bay window. 

Initially, Moody planned to op- 
erate the collector as a thermosy- 
phon: Air in the collector would be 
heated by passing over the absorb- 
er plate and rise through a manual- 
ly operated sliding panel into the 
room above at 70 to 90 degrees. 
This, in turn, would draw 50- 
degree basement air into the bot- 
tom of the collector. Natural air 
flow was too weak, however, so he 
installed a small fan in the cold-air 
duct. 

Moody first eliminated a small 
basement window by covering it 
with plywood, leaving an opening 
of 32 square inches. He built a 
wooden cold-air duct from this 
opening to a point 16 inches above 
the concrete basement floor (see 
drawing). 

The collector extends from 
ground level to just below the bay 
window (see photo). Each section 
has a protective cover hinged at the 
bottom and covered with aluminum 
foil on the inside. When these 
covers are opened (they rest on the 
ground), the foil reflects more sun- 
light onto the collectors. 

The absorber plate (see draw- 
ing) consists of four perforated 
aluminum sheets (two by three 
feet) that are painted black and 
attached to a frame. Placed behind 
the glazing, these aluminum plates 
absorb solar heat, while the perfo- 
rations create turbulence. Moody 
used a combination of storm win- 
dows and Kal-Lite fiberglass-rein- 
forced plastic panels as. double- 
glazing for the collector's sections. 

Moody reports that his solar-win- 
dow setup provides comfortable 
room temperatures (70 to 80 de- 
grees) on sunny, cold days. 

To ask a specific question, send a 
stamped return envelope to John 
A. Moody, 5 Fire Tower Hd, 
Falmouth, Mass. 02540. Moody 
also offers a booklet that includes 
working drawings, materials, sup- 
pliers, and costs for a solar home 
with wood-stove backup ($10). Hs 


Perforated aluminum absorber plate 
is attached to frame that slides out easi- 
ly from collector. Moody (above) used 
discarded storm windows as frame for 
glazed cover plates (see drawing). 


Right now! Ford Futura gives you advanced styling with the look of 
tomorrow today. À sporty coupe with all the style and flair that's just 
right for the life youre livin: You don't have to wait for the future to 
afford an expensive personal car. You're ready for Futura—now! 


à i 
i * 
L 1 = 
{ L 
= 


* 
v 1 zion I خب‎ 

La = = e E LA 
i 1 i : nt 


عق ams‏ - = - . عدبي - ^ + = — 


+ Fam ws. 
3 
Sas Bes 


ere 


9 ` ae = ee T T 

- a Rx سكام‎ Lm E $ 8 DI^ . Lis du s A ME we 

ms ; ` -— S d ee مسا‎ lw Y eee ون باس ا د لالد ا‎ —Tamt a "CL YT Nun a jo م‎ ee: 

Apr عل‎ - E ل ب‎ E ا ال‎ ee one ا الم ل ولتي‎ e M حا‎ e 


ght با‎ aa ع‎ ache 


Now is o sporty way of life. Futura matches it with a sporty rack and pinion steering and 
an economical 2.3 litre overhead cam engine with 4-speed manual transmission? 
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Now is a flip-up open air roof... open 
up your roof and let the sunshine in. 


Now means personal style. Add your own 
touch. Order your own personal Futura to 
your own personal taste, 


*EPA estimates 31 MPG highway, 20 MPG city. Your 


1 | z — -— s | 
actual mieage maw YOT Y depending Cr how ond 


where you drive, vour cars cananan and optional 


equipment. California rahings are lower, 


^ ru 1 : 2 
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Now means youve got your own style... 
and weve got the car to match. 


j j 


Now means luxury touches and high style, 
coming and going. Why not the optional 


touch of power windows? 


Now is comfort. The luxu 
roominess. 


FUTURA 


FORD DIVISION 


The future isn't someday, its now. Why wait? Step into the 79 Futura—now! 


System is enclosed in a weatherproof and lockable ABS 
plastic enclosure that measures 27 by 35 by 36 inches. 


Self-contained: Starter controls (inset) are above engine 
for easy reach. Compartments hold battery and gas can. 
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ew 
standby 
generator 


runs your horne during 
power failures 


5000-watt capacity runs heating or cooling 
system, fridge, and lights 


By BILL HAWKINS 


PHOTOS BY ORLANDO GUERRA 


Im ready for a power failure. I just had a Homelite 
standby generator installed at my home. In winter, 
when ice takes down power lines, and in summer, 
when blackouts might occur due to excessive air- 
conditioner use, I can throw a switch and start the 
system supplying up to 5000 watts of power. That's 
enough to run the fridge, emergency lighting, and my 
heating or cooling system. And since I added a natu- 
ral-gas option, the generator will run as long as I need 
it—no gas can to fill—right off the natural-gas supply 
of my house. 

But I haven't spent as much time on a project 
around my house in years—and I didn't do the instal- 
lation. My time was devoted to getting the right 
people together. 

Installing a generator is not a do-it-yourself job. 
Electrically, a switch box must be added to switch 
over all or just some of your house circuits from the 
electric company to the generator. That means work- 
ing with the main power cable that comes out of the 
meter alongside my home. To supply the generator 
with gas, a pipe must be run from the main supply 
entry of the house to the outside wall. At that point, 
flexible tubing connects it with the generator. 

Those require an experienced (and licensed) electri- 
cian and plumber. The concept seemed basically 
simple, but have you ever tried to hire an electrician 
and a plumber at the same time? It's like trying to get 
the Pope to do a Bar Mitzvah. 

When they did show, weeks later: “Part of that wall 
will have to come out to get the wiring and boxes we 
need in place," said the electrician. “Can this dropped 
ceiling come down easily?" asked the plumber. 

After getting a $1600 estimate for the job, I spent 
more weeks looking for another duo. I finally got Paul 
Albert and Al Mazza, local men who could do the job 
for $900 and leave walls and ceiling intact. 

I also had to deal with “the system." The gas 
company wanted assurances that the generator doesn't 
require extra gas pressure. (It doesn't.) The electric 
company had to remove the power meter before start- 
ing all work (to kill all power from the pole for safe- 
ty), and they had to be there again to re-install and re- 
seal it—but only after an independent electrical 
inspector had made sure the job was done properly. 
And applying for an inspection brought in the town- 

Continued 


‘Tis a great place to hide one for “the C.C. Season? we 
ought as we flew north. So we left our case of holiday cheer 
m the polar ice cap at 84*50' 5" N, 63552" W on April 25, 1978. 
Nhy April? Because we want to be home for the holidays, too.) 

To find it, hirea ski-equipped plane and head north 
30m Resolute Bay in the Canadian Arctic. Remember, though, 
Olar ice moves. So. don't be disappointed if the C.C. has 
:: appeared by the time you reach our coordinates. 

There's an easier way to get your holiday supply of C.C. 
"st make a list of everyone you want to remember with gifts 
f Canadian Club. Then head for the nearest store displaying 
ur handsome gift-wrapped package and say, " C.C., please.” 


ROARS OLD MPORTED FRON CANADA BY HIP AM WALKER IMPOR TERS INC. DE TRONI, MICH: 85 8 PROOF. BLENDED CANADIAN WHISKY 401378 


“The Best In The House’ in 87 lands. | a 


New standby generator 


[Continued] 
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Concrete slab, 30 by 30 inches, rests 
on an inch of sand fill. Slab can be 
poured or bought preformed for $7. 


Gas line connects through check valve 
to system. The generator can be set to 
accept natural, LP, or regular gas. 


ship electrical inspector as well as 
people from my local municipal 
building. Their questions ranged 
from how long I would be using the 
generator to whether or not I 
thought it would disturb the neigh- 
bors when running. (If your power 
company or township doesn't put 
you through this, start worrying. 
Although it's a hassle, I know that 
my installation—and anyone else's 
around me—is safe.) 

Despite the complications, the 
actual installation went quickly: 
just one day's work. In an emergen- 
cy, the single-cylinder, four-cycle 
Briggs & Stratton engine turns 
over easily at the push of the elec- 
tric start button. I then throw a 
transfer switch for up to 5000 watts. 

The transfer switch can be wired 
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Transfer switch is wired between the 
generator fuse box and service lines. Its 
output goes to the house wiring. 


Triplett digital meter with current 
probe was used to check the initial 
voltage and loads. All were within spec. 


to supply power selectively to 
certain appliances only. Or, the 
way I chose, it can switch over the 
entire house circuit. This means I 
must turn off appliances so I don't 
exceed the 30-amp limit, but it 
gives me the option of choosing the 
appliances I want at the time. 

Cost of the Homelite HSB-50, 
including all the options you'll 
need, such as the transfer switch, 
battery, and battery charger, is 
about $2150. And, of course, you 
must add the labor charges. But 
this generator could literally be a 
lifesaver. It also has potential uses 
for farms, winter or summer homes, 
even stationary trailer sites. 

Available through dealers, it's 
made by Homelite, 14401 Caro- 
winds Blvd., Charlotte, N.C. W 


Air Conditionin 


Learn Solar 
Technology 


with NRI's 
home study course in 


Refrigeration 
and Heating. 
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Learn a New Career at Home 
in Your Spare Time 
Get into the well-paid field of air condi- 
tioning, refrigeration, and heating with practi- 
cal at-home training from NRI. Developed 
with technical assistance from the York Divi- 
sion of the Borg-Warner Corporation, your NRI 
program includes the latest advances to prepare 
you to service home and commercial air con- 
ditioners, refrigeration units, and heating sys- 
tems...even heat pumps and solar heating, 


Includes Professional 
Vacuum Pump 
and Specialist's Tools 


In addition to NRI's “bite-size” lessons 
for faster, easier learning, you get practical, 
hands-on experience. Training kits include 
circuit demonstrator, control simulator, joint- 
making demonstrator, leak detector, system 
analyzer and more. Plus a Lammert vacuum 


pump for system purging. 


Optional Resident Training 
at Famous York Institute 
Graduates of the Master Course may 
take advanced training at the York Institute 
Resident School at no extra charge. Working 
with expert instructors on a wide range of 
equipment, you'll receive practical experience 
equal to months of on-the-job work. 


RUSH FOR FREE 
CATALOG — 
Just check the postage-paid \ pe at 
card. No salesman will call. | a _ 


If it feels like somebody else is 
— all the moon maybe it's time 
you looked at NRI home training 

for TV and audio technicians. 


No matter how hard you try, 
there are some jobs that just seem to 
go nowhere. And others so monot- 
onous, they drive you up the wall. f 
While all around, you see people REESE Te 
enjoying what they do and making f T 
a good living at it. 


NRI Can Set You Free 
There's a way out of the rut. 
NRI home-training in TV and audio 
servicing. At home, in your spare 
time, you can learn to become a TV 
electronics technician. Qualified to 
hold down a good paying job as a 
serviceman or troubleshooter. Even 
start your own full- or part-time 
business. And you learn at your d E 
own pace without quitting your d dE 
present job. L E 
Learn by Doing, a 
Actual Bench Experience ware 
NRI is more than book learn- — - | te 
ing. Sure, we give you all the funda- “=i E ا و‎ 
mentals and theory. But it's reinforced color TV, introduce and correct typical it has for 63 years and more than a 


the way. In our Master Course, you test instruments that you use for learn- Send for Free Catalog... 
build actual electronic circuits and test ing and earning. 9 No Salesman Will Call 
them. You construct a 4-channel ! Your ا ا‎ includes a Get all the facts on how NRI 
audio center, a 25” diagonal solid state — transistorized Volt-Ohm Meter, TV career training can mean new oppor- 
gg EREA ERE color pattern generator, advanced de- 


tunities for you. Send for our free 
catalog describing lessons and equip- 
ment, other courses in digital compu- 
ter electronics, CB radio servicing, 
communications, and more. No 
salesman will call. Mail the postage- 


| aid card today and see if you can't 
power-on experiments that give you iuis more dmi in this wide- 


real bench experience while you learn. open field. If card has been removed, 
Ask the Professionals write to: 
وا‎ A documented national survey 
Rey confirms for the second time that al- 
E we most half the professional TV service- NR Mea er 
men have had home-training. And i'i 3939 Wisconsin aa 
among them, they recommend NRI as Ce 7 Washington, D.C. 20016 
first or only choice by more than 3 to 1! Hi 
That's because NRI training works, as 


sign 5" triggered sweep oscilloscope 
and CMOS digital frequency count- 
er... the basic tools of the pro. In 
addition, you build the 4-channel 
audio center and 25" color TV while 
performing more than 35 in-set, 


NRI Schools 


DETROIT REPORT 


By JIM DUNNE 


Cadillac swaps ends 


By 1983, all Cadillac models will use 
front-wheel  drive—a complete turn- 
about from a few years ago, when the 
division used rear drive exclusively. 
Currently, Eldorado is the only front- 
drive model. Next year, though, Seville 
will adopt the system. For 1983, the 
rest of the Cadillac line will make the 
switch. The big advantage, of course, is 
additional passenger room inside the 
smaller, lighter packages that are 
needed to meet stiffening fuel-economy 
standards. 


Pinto replacement 


The Erica, due out in 31981, wil! 
replace the aging Pinto, with a com- 
pletely revamped chassis. The current 
body types—two-door, three-door, and 
station wagon—will continue, but the 
similarity ends there. The biggest 
change will be the move to front-wheel 
drive, with a cross-mounted four-cylin- 
der engine and independent rear sus- 
pension. The Erica is one of Ford's 
new international small-car designs 
that will also be adapted for produc- 
tion in Europe and Asia. 


Goodbye, Nova 


Chevrolet plans a name change for its 
compact car when the new front-drive 
1980 model is introduced (this coming 
April 19th). The smaller, lighter car 
will be powered by four-cylinder and 
V6 engines, and will exploit the advan- 
tages of front-wheel drive to the 
fullest. The Nova name, however, has 
been discarded—possibly in favor of 
Chaparral. The similar Pontiac model 
will continue to carry the Phoenix 
brand, though Oldsmobile and Buick 
are also ready to drop their Omega 
and Skylark designations for some- 
thing new. 


Ford hedging on Proco 


Ford's lack of a diesel engine in its 
cars and small trucks is surprising, but 
the company insists the Proco gasoline 
engine will do the same job better— 
when it's ready in a couple of years. 
Proco is a kind of stratified-charge 
design, and is claimed to improve fuel 
economy by up to 25 percent. Howev- 
er, the Proco program could put Ford 
out on a limb, because the diesel is 
already a proven design. Ford has 
been working on this concept for more 
than a decade, without producing an 


engine for sale, so don't be surprised 
to see the company scrap the project 
entirely and go full speed ahead on a 
diesel. 


GM “aero” cars dying 


The mid-size fastbacks Buick Century 
Aero and Oldsmobile Cutlass Salon 
will be replaced by notchback types in 
1981—and none too soon for the folks 
at GM. Their fastback roof style has 
proven a dud in 1978. The situation is 
so bad that Olds and Buick are turning 
to the Cutlass and Regal coupes for 
sales. Their notchback designs are just 
what the customers want, and are 
outselling the two- and four-door se- 
dans four to one. Meanwhile, Chevrolet 
and Pontiac, which have the notchback 
styling in their corresponding sedan 
models, are enjoying a sales bonanza. 
Fastback styling just hasn't worked 
well on large cars, though it's attrac- 
tive on smaller cars and. sporty mod- 
els. 


Ford's small pickup 
to go it alone 


With its small-pickup program geared 
for introduction next year, Ford will be 
the only American maker producing a 
small pickup for the next few years. 
Dodge will stick with its present size, 
while Chevrolet has delayed introduc- 
tion of its smaller pickup until 1982 at 
the earliest. Ford thought it would get 
the jump on its competitors by intro- 
ducing the smaller model earlier, but 
now is having second thoughts. In the 
truck business, being large is an 
advantage. So Ford is giving an edge 
to standpatters like Dodge and Chevy. 
Eventually, though. all pickups will 
have to be smaller, to meet federal 
fuel-economy standards. But, until 
then, Ford wil! be alone. The tradition- 
al American pickup, incidentally, will 
never get as small as the imported 
pickups—at least not in the foreseeable 
future. 


Are cars thinner? 


It's true, they don't make 'em like they 
used to. This year's Ford LTD is a 
good example. Six major sheet-metal 
parts—the outer hood panel, outer 
door panel, and roof, plus the front, 
center, and rear floor pans—are thin- 
ner than on ‘78's. Differences average 
about 0.02 mm (0.0008 in.), with typi- 
cal parts going from 0.78 mm (0.0307 
in.) to 0.76 mm (0.0299 in.) in thick- 


ness. The front fenders, however, got a 
big increase—from 0.78 mm (0.0307 
in.) to 1.05 mm (0.0413 in.). Quarter 
panels remain the same thickness. 
Ford engineers say the reduced thick- 
ness won't be a potential source for 
rusting, since anti-corrosion protection 
has increased dramatically in the past 
few years. Many thinner-metal parts, 
for instance, are now made of corro- 
sion-resistant materials, instead of bare 
steel. 


Sixty is better 


The choice that engine designers face 
between 60-degree and 90-degree V6's 
will eventually shake out in favor of 60 
degrees, according to one Chevrolet 
engineer. It’s easier to balance the 60- 
degree type, and that engine fits into a 
narrower (but slightly taller) space 
than the 90-degree types. The primary 
reason for building 90-degree V6's 
(like Chevy's and Buick's) is that they 
can be machined on the same equip- 
ment as the 90-degree V8's. So the 
initial change to V6's was less costly 
than it could have been. Chevy will 
have a 60-degree V6 on the road in a 
matter of months; and Ford, within two 
years. It's expected that all future V6's 
will be 60-degree designs. 


Front-drive bandwagon 


The move to front-wheel drive will 
affect all five American manufacturers. 
Chrysler is already there with 
Omni/Horizon, but will introduce a 
front-drive Aspen/Volare in 1981. 
Ford is set for front drive on its 1981 
Erica, and will later have a smaller car 
with the same drive train. GM's front- 
drive 1980 X-body cars will debut in 
just a few months, and there will be a 
revised Chevette with the same drive- 
line for 1982. AMC will market Re- 
nault's front-wheel-drive R5 and R18 
models, while VW is producing the 
Rabbit here right now. But that is just 
the beginning. Plans are also set for 
sporty offshoots of the basic models 
which means the front-drive boom will 
continue in full force through 1985, 
at least. 


GM special projects completed 


Two years ago, GM divided special 
projects among different divisions to 
simultaneously improve its engines on 
a number of fronts. Cadillac got fuel 
injection; Oldsmobile, the diesel; 
Buick, the turbocharger; and Pontiac 
(along with Buick), the three-way cata- 
lytic converter. The plan worked per- 
fectly, and with those projects now 
completed, the divisions are going 
their own ways again, looking over ail 
of the other developments. So you can 
expect to see diesels from Pontiac and 
Buick, plus turbos from Chevrolet and 
the others. As a result of experience 
gained by each division, the others 
need not duplicate research. It’s an old 
GM system to have “lead divisions” 
given individual responsibility, and it 
has paid off well. 5 


People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Pennzoil Proven. For over 20 years, 
I've been a confirmed user of Pennzoil 
in all my cars. In fact, using Pennzoil, 
| ve never driven a car less than 
100,000 miles. My 58 T-Bird just 
turned over 150,000 miles and the only 
repair work done on it was a valve job at 
75.000 miles. I believe Pennzoil de- 
serves a great deal of credit for produc- 
ing such a high quality product all these 
years. 

J.S.N., Wilmington, Delaware 


Thank vou for vour kind words about 
Pennzoil. We appreciate them! 


Cold Weather Blues. I've been ex- 
periencing a problem with the power 
steering in my 1969 car. During the cold 
weather, 30°F. or below, the power 
steering does not operate on start-up. 
After about five miles of driving, the 
power steering is fine. What could be 
causing this situation? 

J.P.K., Carnegie, PA 


Your power steering fluid may be con- 
taminated to the point where it does not 
readily flow at low temperatures. We 
suggest that vou drain your power 
steering reservoir and refill it with fresh 
fluid. If the new fluid does not solve 
vour problem, vou may want to have a 
qualified mechanic check your power 
steering pump. 


Third Degree Burn. Since my 1975 
Chevy Luv Truck with 45.000 miles 
was new, I've changed oil and filter 
every 4,000 miles using multi-vis 
I0W-40. Now I find I have a burnt 
exhaust valve. What could have caused 
this? 

D.P., Succasunna, N.J. 
Valve burning is usually progressive, 


beginning when deposits come off of a 
heavily carboned valve. A channel is 


formed through which hot gases will 
pass which raises the valve face tem- 
perature, and increases burning. 
Common causes of valve burning in- 
clude incorrect seat angle, loose or 
cracked seat insert, abnormally high 
combustion chamber temperatures and 
preignition. Dirty or blocked coolant 
passages increase operating tempera- 
tures which can add to the problem. You 
may need a complete tune-up after re- 
placing the valve, and vou may also 
want to try using a higher octane 
gasoline. 


Over the Fill. My 1976 car is designed 
to hold 4 quarts of motor oil or 5 quarts 
including the oil filter. Each time I drain 
the oil and put 5 quarts of new oil in the 
crankcase, the dipstick registers 1% 
pints above the full mark. After I add 
the oil and filter, I drive for a while to 
bring the oil up to its operating tempera- 
ture, but the dipstick still registers 
above full. What could cause this? 
P.C.W., Cheney, Washington 


It is possible that the dipstick holder 
tube in vour car has been installed too 
low in the block. This would permit the 
dipstick to go farther into the pan and it 
would therefore show overfill even if the 
correct volume of oil is put into the 
crankcase. 


Creamy Complaint. The crankcase oil 
in my 763 frequently turns into a 
cream-colored froth which climbs the 
vapor tube into the carburetor air 
cleaner and hardens there, suffocating 
the engine. I've been told this is not un- 
usual, but last time it happened the oil 
was only 500 miles old. Will this condi- 
tion harm my engine? 


J.L.D., Portland, Oregon 


The cream-colored substance vou de- 
scribed is an emulsion which forms 
from moisture condensation combined 
with the additives in the oil. The 
breather cap of vour engine should be 


cleaned with solvent at each oil drain 
interval. This will usually prevent the 
emulsion from forming because of bet- 
ter engine breathing. Normally, this 
condition will not harm the engine 
unless moisture build-up becomes 
excessive, 


Safe Switch. My 1970 car has 70,000 
miles on it and uses a quart of oil every 
200 miles. I've been using SAE 30 oil. 
Would I reduce oil consumption by 
switching to an SAE 40 oil? Can the 
SAE 40 oil be used during the winter in 
Pennsylvania? Also, should the oil still 
be changed at regular intervals or does 
It receive adequate additives by adding 
a fresh quart every 200 miles? 


R.E.S., Shippenville, PA 


Switching from an SAE 30 to an SAE 40 
may help reduce vour oil consumption. 

Since SAE 40 is too heavy for winter use 
ih vour area, we recommend you try 
Pennzoil Multi-Vis SAE I0W-40, which 
can be used all vear around. If your oil 
consumption does not improve with the 
heavier oil, and vou can find no exter- 
nal leakage, an engine overhaul may be 
in order. Even though you add a quart of 
oll every 200 miles, we still recommend 
you follow regular oil change intervals, 

since accumulated contaminants can be 
removed only by draining vour oil. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us afew things, too. Maybe 
you have discovered something inter- 
esting about motor oils or lubricants. Or 
you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Company. 
Research Department, P. O. Box 808, 
Oil City, Pennsylvania 16301. Note: 
sorry no pictures or material can be re- 
turned. Letters chosen for publication 
are subject to revision necessary for 
publication requirements. 


Quality Products For Over 90 Years 


PS car test & driving report 


Three luxury imports 
| -comfort plus spirited performance 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


: Peugeot Audi Saab 

PS ratings— 60456 5000 Turbo 

test report in a nutshell Fuel economy 

Acceleration 
Braking 
Handling 


You've probably noticed a curious 
thing happening recently: While 
American cars were getting con- 
spicuously more European, Euro- 
pean cars have been acquiring a 
slightly American flavor. Fuel- 
economy laws and a growing desire 
for European performance, styling, 
and efficiency have dictated the 

Continued 


| The ratings are based on test results 
and measurements. Results should be 
| read with the understanding that they 
reflect tests only on our sample cars. 
| An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, O. 


5 
5 
3 
4 
Maneuverability 5 
Ride comfort 4 
Quietness 1 
Roominess 4 
Visibility 5 
Entry/exit ease 4 


bau‏ خط ن ظط ت ظط ظ زت 
honc‏ ات ان تع © w‏ س ذن) 


Three luxury sporting cars 
equally at home in city or coun- 
try, clockwise from left: Audi 
5000, Saab..Turbo, Peugeot 604. 
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Mt. Christie, Alberta, Canada 


Canada at its best. 


Enjoy the light, smooth whisky thats becoming Americas favorite Canadian. 
imported Canadian Miste 
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Peugeot 604 negotiates high-speed 
handling course in photo above. Dia- 


American changes. For the Euro- 
peans, it has been mainly a matter 
of making larger luxury models, 
with more convenience items. 
Three classic examples of this 
trend we recently tested are the 
Peugeot 604 SL, Audi 5000, and 
Saab Turbo. Each is a fine luxury 
touring car that entered the U.S. 
market within the past two years. 
Peugeot and Audi lean more to- 
ward luxury; Saab, toward perfor- 


gram shows car’s path as it dodges 
imaginary object that suddenly blocks 
its lane while car is traveling at high 
speed. Peugeot’s performance was in 
middle of group; Saab’s was best. 


All three are smaller outside 
than their American counterparts. 
(The Peugeot is longest, but it’s 
still a foot shorter than a "79 
Seville.) All have excellent front- 
seat room, though the Saab’s is 
crowded a bit by the wheel wells. 
Rear-seat spaciousness is nearly 
equal to the front in both Peugeot 
and Audi. Saab is less spacious, but 
still comfortable. 

Excellent front bucket seats are 
used in all three. Support and 


five-cylinder 


EPA fuel mileage (mpg) 


Peugeot Audi Saab 

604 SL 5000 Turbo 
Highway 22 24 27 
City 15 17 20 
Calif. highway 22 22 27 


Calif. city 15 16 20 


Both hot and cold braking tests (left) 
were won by Audi, in spite of its having 
the smallest brake-swept area. 


containment are superb, providing 
outstanding comfort on long-dis- 
tance trips. 

Technically speaking, these cars 
are quite a rare mixture. Audi and 
Saab have front-wheel drive; Peu- 
geot, rear-wheel drive. Audi has a 
in-line engine with 
fuel injection; Saab, a turbo- 
charged in-line four, also with fuel 
injection; and Peugeot, an alumi- 
num V6 with carburetor, Audi and 
Saab have beam-type rear axles; 
Peugeot, independent rear suspen- 
sion. Peugeot and Saab have four- 
wheel disc brakes; Audi, conven- 
tional discs and drums. 

Luxury is the byword for these 
European competitors of Seville, 
Versailles, and LeBaron. The level 
of refinement in their automatic 
systems is pleasantly surprising. 
The Peugeot and Audi air condi- 
tioners, for instance, are on a par 
with U.S. systems. Other “Ameri- 
can" touches include power steer- 
ing, brakes, and windows, and 
tinted glass. Unfortunately, power 
steering is not available on the 
Saab. (The turbo system occupies 
that space.) 

Although passenger  compart- 
ments seemed quiet, our instru- 
ments recorded noise levels consid- 
erably higher than those of their 
American competitors. Europeans 
need to do more noise-suppression 
work. 

The Saab rides flattest, and does 
it under just about any conditions. 
The Audi rides fairly flat, display- 
ing just a little roll in corners. And, 
in typical French fashion, the 
Peugeot leans a good deal—but its 
handling is unaffected. 


Peugeot 604 SL 


The 604 is the top of the Peugeot 
line, and is available in only one 
body style, a four-door sedan. 
There are only four options avail- 
able: automatic transmission, leath- 
er seats, sunroof, and metallic paint. 
Everything else is standard. 

Suspension travel is long, and 
suspension rates are typically soft. 
This gives a placid ride, relatively 

Continued 


YOU CAN'T EXPECT A MERE CAR TO 
DO ALL THE THINGS A SCOUT CAN. 


Snowdrifts, bumpy roads, big 
loads —those are just some of the 
times that anything less than an 
International? Scout? just 
won't do. 

Outfitted to out-perform 
ordinary cars. Scout does more 
because it has more. Like 4- 
wheel drive for muddy back 
trails and snow-packed neighbor- 
hood streets. And the same extra- 
strong engine we use in our 
2'4-ton trucks — so pulling a boat 
or trailer is no problem. 

Guts from the ground up. 
Scout is designed especially as 
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heavy four-wheelin: 


a sports/utility vehicle. The all- 
welded steel box frame resists 
distortion better than riveted 
frames. Heavy-duty axles permit 
Scout to carry heavier loads than 
any station wagon. And even 
with that big inside cargo space, 
Scout's outside dimensions 
permit easy maneuvering in 
tough spots. 


SCOUT: 


Anything less 


is Just a car. 


Scout SSII. Built to enjoy `- = 


Scout II. Carries big.loads into little spaces... 
| a good combination for fishing trips. 


a 


A solid selection. Choose from 
four different Scouts. The basic, 
versatile Scout? II. The Scout 
Traveler? with extra space and 
towing power. The sporty Scout? 
SSII. Or Scout Terra? —our 
hard-drivin; do-it-all pick-up. 

So don't send a car to do a 
Scout's job. Visit your Inter- 
national Harvester Scout Dealer 
and test drive a Scout soon. Be- 
cause anything less is just a car. 


d 1 


INTERNATIONAL HARVESTER 
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free of disturbance from bumps and 
even small potholes. In fact, the 
ride is so serene you don't realize 
how fast you're going, which can 
add to one significant problem: 
Our test car's tail tended to break 
loose when driven hard in the rain 


Turbocharger and waste gate are just 
in front of battery on right. Their loca- 
tion precludes power steering on Saab. 


jection engine fits snugly into engine 
bay, but it's still easy to work on. 


Six-foot ladder fits in Saab when rear 
seat is folded. Note the very low 20- 
inch liftover height and easy access. 
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Audi's unusual five-cylinder, fuel-in- - 


or very aggressively on dry roads. 
Enthusiasts should be wary, be- 
cause the speed deception makes 1t 
easy to enter turns and off-ramps 
much faster than intended. Cou- 
pled with the looseness, that can 
get expensive—fast! 

Its interesting to note that the 
604 has tasteful, integral headrests 
and three-point, inertia-reel seat 
belts for rear passengers. They're 
not required by law, but they're 
certainly nice to. have, and can be 
designed in without any fuss. De- 
troit should take note. 

Our test car seemed very well 
made and fitted out, and was the 
quietest of the group. There are 
only a few things we'd change: the 
weirdly functioning |light-control 
stalk, its position on the left side of 
the steering column, and that of 
the turn-signal/horn stalk on the 
right side. 

The driving position is excellent; 
the farther you drive, the more 
comfortable the seats get. Add up 
the excellent visibility, good fuel 
economy, plus good performance 
and handling, and you've got a fine 
touring machine. 


Audi 5000 


Like the Peugeot 604 and Saab 
Turbo, the 5000 is the flagship of 
its line. Like the others, it's avail- 
able in only one body style, and, 
like the Peugeot, that's a four-door 
sedan. 

The most unusual feature is, of 
course, the five-cylinder engine. It 
runs smoothly and fairly quietly, 
but it does attract some surprised 
stares in gas stations, Still it gets 
the job done in fine fashion. 

The Audi's performance really 
wasn't up to the levels of the 
others. While its braking was the 
best of the group, its acceleration 
was poorest, partially due to the 
automatic transmission. 

Our test car was air-conditioned, 
which apparently  restricts the 
fresh-air ventilation, for there was 
insufficient flow (although the air 
conditioner's flow was more than 
adequate). Also, when air condi- 
tioning is installed, the battery is 
displaced from the engine compart- 
ment. If you don't know that the 
old Audi 100 series had the battery 
under the rear seat, you may never 
find the 5000's. 

The seating position is very 
good, and visibility is almost equal 
to the others. The ride is smooth 
and pleasant, but our car did feel 
as though it would soon need a set 


of shock absorbers. And it was 
susceptible to bump steer, the con- 
dition when a bump can change the 
car's steering attitude. All in all, 
however, the Audi 5000 is a quan- 
tum jump above the old 100 series 
it replaced. 


Saab Turbo 


The performance-oriented Turbo 
is king of Saab's 99 series, which 
includes two-, three-, and five-door 
models. The three-door hatchback 
is the sole configuration for the 
Turbo, and provides good interior 
room, plus cavernous luggage space 
when the rear seat is folded down 
(see photo). 

When putting together the power 
package, Saab’s engineers carefully 
selected a relatively small turbo- 
charger. That moved maximum 
boost down into the middle of the 
rpm band, and put the power right 
where you need it for normal driv- 
ing. In addition, the lightweight 
turbine accelerates to maximum 
speed quicker, cutting down on the 
normal turbocharger lag. 

Unlike the Buick and Mercedes 
systems, you can really feel the 
boost come on in the Saab. The 
turbocharger gives V8-like power 
on demand, yet still permits very 
good mileage. We got 23.3 mpg on 
a mixture of city and high-speed 
highway driving. 

The ride and handling are more 
like a sports car. As usual with 
front-wheel-drive cars, it’s fastest 
through the turns when you keep 
the power on, and the tail will get 
light if you don’t. But that has 
virtually no effect on everyday 
driving. Front-wheel-drive cars are 
just a bit different, that’s all. 

While firm manual steering is 
desirable in a sports car, the Saab’s 
can be excessive. At very low 
speeds, it’s truck-like, and if you 
turn the wheels to the extremes, 
the steering does not return. Both 
of these things are very annoying, 
but neither occurs in average high- 
way driving. 

The high driving position is both 
commanding and comfortable, and 
visibility is excellent. The car is 
well assembled and fitted, and has 
a distinctly independent character. 
One drawback: the incredible floor- 
mounted ignition lock—a throwback 
to the dark ages of passenger con- 
venience. But considering its ex- 
cellent comfort and performance, 
the Saab Turbo is a fine all-around 
touring car. 

For specs and test results, turn page 


JCPenney 
Battery 


d neither do they. 


First there was only one. The JCPenney Battery. batteries. Still no water to add or caps to fool with. But now 
e first maintenance-free battery. No water to add or check. you can choose the power you need and the price you 
t even filler caps. Just power. More power than any other want to pay. 
r battery. Now there are three more. Three equally The JCPenney 3, 4 and 5 Year Batteries. 
antenance-free batteries. The JCPenney 3, 4, and 5 year Take your choice. 
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The 


JCPenney 
5 Year 
Battery 


315 Amps (Group Size 24) 410 Amps (Group size 24) 500 Amps (Group size 24) 
Cold Cranking Power Cold Cranking Power Cold Cranking Power 
$37.00: $47.00: ` $55.00 
Limited 3 Year Warranty Limited 4 Year Warranty Limited 5 Year Warrant 


THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 


THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 


THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 


AND HOLD A CHARGE FOR AND HOLD A CHARGE FOR AND HOLD A CHARGE FOR 
3 YEARS WHEN USED IN 4 YEARS WHEN USED IN 5 YEARS WHEN USED IN 
YOUR PRIVATE CAR OR TRUCK. YOUR PRIVATE CAR OR TRUCK. YOUR PRIVATE CAR OR TRUCK. 


e |f it fails during the first 3 years—we 

will replace it free. e If it fails during 

the 4th year, we will allow $20.00 towards 
the purchase of a new battery. © If it fails 
during the 5th year, we will allow $10.00 
towards the purchase of a new battery. 

Just return it with proof of purchase to the 
nearest JCPenney store for service. 
"Prices slightly higherin Alaska, Hawai, and Puerto Rico 


e |f it fails during the first year—we will 
replace it free. e If it fails during the 

2nd year, we will allow $20.00 towards the 
purchase of a new battery. © If it fails 
during the 3rd year, we will allow $10.00 
towards the purchase of a new battery. 

Just return it with proof of purchase to the 
nearest JCPenney store for service. 
"Prices slightly higher in Alaska. Hawaii. and Puerto Rico. 


The JCPenney Batteries 


The Full Line of Maintenance-Free Batteries. 


e |f it fails during the first 2 years—we 

will replace it free. e If it fails during 

the 3rd year, we will allow $20.00 towards 
the purchase of a new battery. e If it fails 
during the Ath year, we will allow $10.00 
towards the purchase of a new battery. 

Just return it with proof of purchase to the 
nearest JCPenney store for service. 
*Prices slightly higher in Alaska. Hawaii, and Puerto Rico 
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Peugeot 604 SL, Audi 5000, 
and Saab Turbo— 


Peugeot is most dimensions, specs, and test results 


luxurious, but has 


some peculiar a 
quirks, Audi is com- 3 2 
COED erais and pleas- 3 E 
ant, but falls short n ya 
AUDI 500 om FT ! 
TE i e S $ E 3 
ance areas. Saab DIMENSIONS (inches) 
. Wheelbase.. serrera RE 105.7 97.5 
has best seating Overall length a TAN, 192.3 189.4 179.0 
by far, and was Overall 5 uu EDT 26.25 54.8 36.6 
| j veral! width .............. : i i 
most fun to drive. Track, F/R o 58.7/56.3 57.9/56.9 55.2/56.0 
Each of the three Ground clearance 17 10.0 20 19 
4 j ront headroom ............ 4. 38.0 8.1 
CCP | P. E NE 
| . 3 ront legroom عنمي مدعي‎ : 1 
T arts, URL, GE 111 E 350 $38 
: باو‎ Bar hip room socios 58. 56. 50.8 
ia blend of both. Rear legroom (min) ........ 39.0 37.0 35.9 
Rear knee room (min.) ...... 5.0 2.5 0.0 
Couple distance ............ 37.0 35.0 32.0 
SPECIFICATIONS 
© Engine type ............... V6 OHC In-line five In-line four OHC 
Rp mE Displacement (cu. in./cc) ... 162 6/2664 130.8/2144 121.1/1985 
Lompression ratio .......... 8.0:1 7.2:1 
_ Carburetion rica. sss 2. rie e, 3-bbi. F.. F.I. 
- NE oda Mri ree 133 Q 8750 112.9 @ 4000 160 @ 3500 

—- . HF -—- et torque (Q rpm .......... 112.3 (9 4 1 

PS serviceability ratings g Ema ا اااي‎ i d-speed manual 3-speed auto. 4-speed manua 
t : 2 Bxle ratio uui ae 3.7 3.90:1 3.89:1 
og [T Tre make onere Michelin Firestone Pirelli 
33 = 2 11 0 ا‎ dés AM | ir e oe GNG 
v. 5 "m elted radia radia steel-belt 
ao < wi radial 
Sed 5 Checking fluid levels: Tire 5126 iius cssc 1759/HRIA 185/70/SR14 175/70/HR15 
How pasy iy 1e O ger Battery 4 2 2 SREE eee Rack and Rack and Rack and 
vice our test cars? For Master cylinder 5 5 5 pinion, power pinion, power pinion 
example, is that heat- Dispo washer : 1 : Overall steering ratio HS 1701 18.41 na 
1 Ae ol 15, OCR LO MOCK i. 7 5 : 
er hose clamp out in Coolant 3 4 5 Tin بداب‎ (ft. م‎ 35.3 34.3 32.9 
the open where it can Front suspension Independent, Independent, Independent, 
* D ilv? T Checking the engine: MacPherson coil springs, transverse 
23e reached easilyr 10 Spark plugs z : 3 struts, coil 5 stabilizer bar A-arms, coil 
i i Xi- Distributor springs, stabilizer springs 
gw ru y "E ds Carb adjustment 1 FJ. Fil ^ add dips 
mation o OW aimi- Oil filter 1 3 2 Rear suspension . Independent, Torsion crank Rigid, beam- 
cult it is for a typical Oil fill 3 5 4 semi-trailing axle, progres. type axle, coil 
person to perform Replacing hoses: Milite Panhard 2 EE 
various service opera- Upper radiator noes ; : Front stabilizer-bar 
1 Lower radiator hose diameter (in.] sas 0.71 0.94 none 
tions on the cars, we Heater hoses 1 2 Rear stabilizer-bar 
examine each vehicle. diameter (NJ wc. cee ec sss. 0.71 none none 
Here's what the num- hanging bulbs: " " 3 Brakes .......... ا ا‎ 4-wheel roves: disc/ A aol 4-whee| 
| eadlights isc rum isc 
oe mean Vey ee enn uu $03 و[‎ uM de gal] e لله‎ 159. 14.5 
«er i : 7 ront running lights uel tank (gal.) ............ 8. 
difficult; 2, difficult; Front parking lights 3 3 3 Trunk space (cu. ft.) ........ 17.5 22.6 15.4/53.0* 
3, average degree of 2a ا‎ - 2 hns height Gin.) m in. na er 
difficulty, no worse or ear directionals urb weight (IDS) .......... : 
: Rear running lights 1 2 3 F/R weight distribution (%) .. 52/48 61/39 62/38 
better than most other — j à . 8 Basic price ss. Wave ay eas 510.290 ae, 198 
Tes ecking fuses: | TICE as tested ا : مل محمد‎ à 
cars; 4, easy, 5, very Major options on test car .... Leather interior Metallic paint Dealer prep 
easy. Spare-tire accessibility: 5 4 4 $600, metallic $230, A/C $160 
paint $290, $595, allo 
Changing belts: 2 2 1 electric sun roof wheels $225, 
$360, AM/FM power package 
stereo e gs " $475 
= punkt radio $31 
Performance £ & H = 2 & TEST RESULTS 
" > = | 

comparison E E s FÊ a Acceleration (sec.) 

: 9o 82 = 5 8 jc nM 13.7 14.4 12.1 
with selected > 2 GS w 95 دن‎ 25-70 mph o 14.9 19.1 11.8 
1977 d 9 Ss og = 36 5 Brake test (cool) 60-0 mph 
| an u $23 ze 9 VE go Stopping distance (ft.) .... 152 135 149 
1 78 d HR. 2 2 a a“ “ج‎ Pedal pressure (Ibs.) ...... 200 100 120 

9 models = qg e م‎ E Z Disc temperature ("F) ..... 114 185 140 

i arope test per 60-0 mon " 
j : 55 | topping distance (ft.) .... 16 143 150 
1978 Ford Fairmont 6 19 145 26.6 70 Fedal pressure (Ibs.) ...... 160 160 160 
! 5 isc temperature (F) ..... 450 540 560 i 
1978 Volkswagen Scirocco 4 25 13.2 : 9. Interior ids m | 
- - 60 mph (dBA) ........... 71 73 74 
1978 Porsche 924 4 12.2 B. Handling test (mph) ........ 64.7 62.4 67.1 
Maneuverability test (mph) .. 28.6 28.1 28.6 


1978 BMW 320i 4 139 122 TEST CONDITIONS: Ambient temperature, 72° بع‎ relative humidity, 75 percent; 


1978 Pontiac Grand Prix V8 17 122 barometric pressure, 29.6. inches Hg 
* With rear seat folded 
149 141 


1978 Ford Thunderbird V8 14 62.4 25.0 68 


1977 Cadillac Seville V8 14 153 166 600 281 60 


13.8 


173 58.2 ETE 60 


1977 Lincoln Versailles V8 14 
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Little Spokes fo 
Little A Folks. 


Thinking about putting alittle bike J | | And RM-50 and RM-80 models. 
under the tree for your little one? ‘a AT Quick little motocrossers for 
Well, may we suggest d little Pee Bo as young racers. 
Suzuki mo Pri Solem 2 Or if your little one is real little, 
At Suzuki Dealers, you'll M" LV TUE S theres the tiny JR-50. 
find DS-80 and DS-100 Nn. Pe, 9 The smallest Suzuki of all. 
models. Durable play '’ | Met ا‎ : Oh yes, your Suzuki Dealer 
bikes for youngsters JE uo T m also has lots of bigger bikes 
who like to explore aW Uu, SRE ل‎ a for bigger kids. 
nature's trails. —, e ‘oe T. 7 Like yourself. 


Dare Mal, 


` Suzuki. The performer. 


Ride with care: wear protective apparel and help protect the environment. Member Motorcycle Safety Poandctien 0 


We love tobacco. 
We dont smoke. 


Walt Garrison 

"For tobacco pleasure without 

smoking, I ao for Skoal with the 
wintergreen taste. It's the fastest 
ec growing smokeless tobaccoin 

ESSA. theworld? 


: i. TRE 
1 mie D pu. E ste e 


MC 


Shep Messing 
"Just a pinch of mild Happy Days 
always gives me the areat taste 
I want. It's also a great way for you 
to start going smokeless!” 


= 


JAPPY DAYS 


KT FLAVORED SMOKELESS TOBAC 


Carlton Fisk 
"Copenhagen gives me all the rich 
tobacco taste I’m looking for without the 
uou of «md up.’ 


If you've never tried smokeless tobacco before, we'd like to 

send you a few free pinches of Happy Days. Write to: 

“Smokeless Tobacco,’ U.S. Tobacco Company, 

see, Dept. P5098, Greenwich, Conn. 
~~ 06830. 


. Smokeless tobacco. 
™ A pinch is all it takes. 


©1978 U.S. Tobacco Co. Offer not available to minors. 
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Lighter-Than- air 
glass balloons 


Blowing up balloons seems like 
child's play—but it took David 
Crosby six years to make a small 
glass balloon. Although profession- 
al glassblowers doubted it could be 
done, Crosby holds a patent on a 
helium-filled glass balloon that 
should stay buoyant for 30 years. 

To make the four-inch balloon—a 
diameter that’s about 18,000 times 
greater than the thickness of the 
balloon wall—Crosby starts by 
blowing a hollow bud on a heated 
glass tube. “The essential task,” he 
says, “is to expand the bud quickly 
in a very hot atmosphere.” 

Two nested furnaces help him 
accomplish this. He places the 
glass bud on a saddle inside the 
inner, movable furnace. After the 
bud is heated to 750 degrees C, the 
inner oven drops away, leaving 
room for the bud to expand further. 

This system helps control the 
helium so it doesn’t burst the 
heated glass. When the furnace 
first drops, it triggers a flow of 
helium. More is added as the bud 
expands, and the last bit enters 
before seal-off. To prevent blow- 
outs, the seal is made inside a 
pressurized refrigerator fitted to ac- 
cept the gas torch Crosby uses to 
close the balloon. 

Originally Crosby hoped to link 
the balloons together to form light- 
er-than-air slabs that could serve 
as sun shields. Though several 
glass balloons have been bobbing 
about for over two years, they’ve 
proven too fragile for that use. For 
now, they’re used as decorations, 
but Crosby is trying out Mylar and 
aluminum as possible materials for 
the slabs.—Rochelle Chadakoff 


OVER 
400 EXCITING 
ELECTRONIC 
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FUN-TO-BUILD 
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New! Rack-Mount 
H Components 
Sophisticated new stereo com- 
ponents designed for rack 
mounting include a powerful new 
stereo amplifier and graphic out- 
put indicator. Soon to come are 
a digital readout stereo AM/FM 
tuner and a versatile stereo pre- 
amplifier. 
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HEATHKIT MAIL ORDER CATALOG 842 
Heat abd Mei ate cgutwred trademarks of Heath Company 
iors Heath Comper 
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Weather 
Computer 


Versatile new microprocessor- 
based instrument indicates tem- 
perature, wind speed and baro- 
metric pressure. Lets you recall 
highest and lowest numbers and 
time for record-keeping, com- 
putes wind chill factor, barometer 
patterns, lots more! 


YOUR BIG,NEW 


CATALOG 


ee 


Hand-Held 


New! Transceiver 


Exciting hand-held 2-meter trans- 
ceiver with 8 crystal-controlled 
channels and +600 KHz offsets 
for real versatility. Optional auto- 
patch and continuous tone or 
burst encoders also available. 
Units will be available in Janu- 
ary, subject to FCC approval. 
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Portable 


New?! Timing Light 


Deluxe timing light with built-in 
tachometer operates on its own 
rechargeable batteries for con- 
venience, safety and portability. 
For use anywhere battery-con- 
nection is inaccessible or incon- 
venient, lets you work close-in 
safely. 


PLUS Computer Line Printer, Room-size electronic Air Cleaner, Rechargeable Light, deluxe hi-fi Speakers and much, much more! 


Send for your FREE 
copy today [4 


Every Heathkit product comes with an illustrated 


step-by-step instruction manual that takes you 


from unpacking the kit to final plug-in. Kitbuilding 


is easy, fun and can save you money too. You can 


build it better — let us show you how. 
If coupon is missing, 


write Heath Company, Dept. 016-480, 


HEATH 


Schlumberger 


Name : 


City__ 


Benton Harbor, Michigan 49022. 


CL-675 


Heath Company, Dept. 016-480 
Benton Harbor, Michigan 49022 


— Please send me my FREE Heathkit Catalog. | am not on your mailing list. 
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THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


Autoload / autostart 


With the enormous success of auto- 
winder attachments for single-lens re- 
. flex cameras, it was predictable that 
some enterprising manufacturer would 
find a way to build one into a camera. 
Konica is that enterprising manufactur- 
er. But who would have predicted 
some of the other elements that Konica 
has built into its new FS-1? Automatic 
film loading, for example. You just 
drop in the 35-mm cartridge, pull out 
the film leader so it covers the sprock- 
et teeth, and close the camera back. 
Immediately there is a slight hum as 


حا 

the camera automatically advances the 
film to the first frame, and an LED 
lights up to signal that the camera is 
ready. Loading time: three seconds. 

The fast-start (FS) system gives the 
name to the camera. The autoload /au- 
tostart system comes into play at the 
end of the cartridge, too. When the 
final frame has been exposed, the LED 
glows again and the shutter mecha- 
nism locks. You can't shoot a picture 
when the film is used up. 
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The entire motor 
system for the cam- 
era is contained in 
the space given up 
to the take-up spool 


in a conventional 
SLR. |) is, in fact, 
inside the take-up 


drum. The bulge in 
the camera accom- 
modates its four AA 
cells. There is, of 
course, no film-ad- 
vance lever on the 
camera. After each 
shot, the camera 
automatically ad- 
vances the film to 
the next frame. For 
continuous motor- 
driven picture tak- 
ing, the camera can 
transport film at a 
rate of 1.6 frames a 
second—a whole car- 
tridge in 22.5 sec- 
onds. Incidentally, when the batter- 
ies are exhausted, the camera stops 
working. A wise FS-1 owner will keep 
a spare set of batteries in his bag. Four 
batteries will last for about 20 car- 
tridges. 

Exposure control, like everything 
else, is also automatic. The FS-1 uses 
a shutter-priority system: You set the 
shutter speed; it sets the lens opening. 
The X24 flash designed to work with 
the camera participates in the auto- 
matic system. The camera tells the 
flash what the ASA of your film is, and 


the flash, in turn, sets the camera's 
shutter speed to 1/100 second (for 
proper synchronization) and signals 


to the user, via a pulsating LED in the 
viewfinder, when it's ready to go. 

Price of the FS-1, with 40-mm f/1.8 
lens: about $600. 


Snapshots 


6 You can expect a new high-speed 
color negative film from Agfa, probably 
in 1979. Agfacolor CNS 400 was intro- 
duced in Europe this year, and should 
be in the U.S. next year. 


© Pentax has ready for introduction 
a new 110 SLR, to be known as the 
Pentax Auto 110. The camera has 
shutter speeds from 1/750 second to 
one second, and a 24-mm (normal) 
f/2.8 lens. The bayonet mount enables 
it to take interchangeable lenses (a 
first for 110 cameras)—an 18-mm and 
a 50-mm. (For equivalents to 35-mm 
cameras, just double the 110 focal 
lengths.) Another first for  110's: 
There'll also be a powered film winder. 

® For you Kodak Carousel projector 
users who leave the fan running when 
you turn the lamp off in order to cool 
it and thus (you think) prolong 
its life, Kodak has a word of advice: 
"Stop." Says Bob Beeler of Kodak's 
Audiovisual Division: "Running the 
fan ... after the lamp is turned off is 
detrimental in two ways. Pulling cool 
air over the lamp and glass parts may 
cool them too fast, and actually 
increase the chance for breakage. And 
it's too easy to forget and leave the fan 
running, which shortens projector life.” 
So why the FAN position? "Because 
its needed for dissolve projection," 
says Beeler, "and to run the mecha- 
nism for changing or turning the tray 
while the lamp is off.” 

€ With winter almost on us, here's 
good cold-weather camera advice from 
Minolta: 1) Never blow or breathe on 
the lens or viewfinder, or condensation 
will form on the glass surface. To beat 
condensation on the camera when 
taking it indoors, keep it in an airtight 
plastic bag. Condensation will form on 
the bag, not on the camera. 2) 
Advance film slowly. Rapid film move- 
ment in cold, dry weather generates 
static electricity, which can leave little 
"lightning" marks on your film. 3) Use 
a lens shade to keep snow glare from 
affecting your pictures. 4) Below 32 
degrees F, most batteries become pro- 
gressively undependable. Keep a spare 
set warm in your pocket. 


lon gun 
Why is that man shooting at that poor 


slide? Is he enraged at it? No, he 
actually loves it. It is a triumph of 
photographic art, and he is merely 


trying to get rid of some of the dust 
and fuzz that collect on film when it 
becomes charged with static electrici- 
ty. When he squeezes the trigger of the 
Static Neutralizer shown here, it 
creates positive ions. Released slowly, 
the device then creates negative ions 
that spread over the charged film and 
neutralize it, leaving it  static-free. 
Secret of the gun is a piezoelectric 
crystal. It's made by Quantum Instru- 
ments, Inc., 1075 Stewart Ave., Garden 
City, N.Y. 11530. Retail price: $40, Gs 


We re-invented the 35mm camera 
so others couldnt catch up. They havent. 


When Olympus examined the design concepts of 
traditional 35mm SLR's, they recognized the need for an 
engineering revolution: achieve quality without bulk, 
sophistication without complication. The result is called 
Olympus OM-1. The state-of-the-art SLR embodying the 
latest technology in electronics, metallurgy and optics. 
So advanced that others, while attempting to copy ifs 
compactness, have failed to duplicate its sophisticated 
internal design. = OM-1 is lightweight, yet professionally- 
rugged. Compact, but with a viewfinder 70% brighter 
and 30% larger than conventional SLR's. And its 

special air dampers make shooting exceptionally quiet 
and vibration-free. All this, part of the most complete, 
compact SLR system, with almost 300 lenses and 
accessories to meet every photographic NEE 

No wonder OM-1 is Number 1. ' 
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For the rutscht demanding the last word in automatic 
exposure control, the one choice is the Olympus OM-2. A 
quantum leap ahead of traditional SER design, incorporating 
the features of the OM-1 plus electronic sensor circuitry found 
in no other camera's light measurement system. It's called OTF 
C'Off-the-Film^) light measurement, because if measures the 
light reflected off the film plane and the film itself, during 
actual exposure. The result is a range of capabilities 
found in no other camera in the world, including 
automatic electronic flash whose exposure is 
controlled by the OM-2's internal light 
sensors. And each frame is exposure- 
controlled with motor drive (5 fps!) 
and rapid winder (over 3 fps). 

Learn more about the incomparable 
choice offered by the OM-1 and OM-2, 
detailed in our free brochure. Write 
OLYMPUS, Woodbury, New York 11797. 


A REALLY SMART INVESTMENT! 


THE CARGO COVER 


SECURES CARGO 990 cre vs " ast 
yor com gE 


M 
EASY TO REMOVE AND PUT BACK ON eo 


THE CARGO COVER 
Is engineered to give you many 
years of durable service in all types 
of weather by combining the best properties of 
space-age plastic, aluminum, and steel. Aerodynamic styling reduces 
I 
| 


air turbulence and increases gas mileage. The cover is made from heavy 
gauge, high impact ABS-LS plastic. Although this material i$ tough en 
ough by itself, it is further reinforced by an aluminum rib for further 
siructural strength, Steel orm braces automatically lack in place for 
easy loading and unloading and easily release for closing. THE CARGO 
COVER latches to the tailgate by means of steel draw catches and 
allows for positive locking and security of your cargo. Rain, dirt and 
dust s sealed out by the Neoprene weather stripping, Removal and 
replacement of the light weight cover (les than 45 Ibs.) is made easy 
with the two one-foot wide aluminum slip hinges. Tools for the Do-It 
Yoursell installation require use of a hammer, screw-drever, pliers, knife 
and drills THE CARGO COVER m available for the standard B and 6 
foot Heetgude pickup trucks. Soon to be available for the small trucks 


———M 


Only $159.00 * 


"Factory Direct, including Fregi buit | 
mbi 10 maler Dax in Teese. Dalar | 
wd reta pce 5 315300 and 


ZU UD remilon and local tax Prices 
mary vary Prom dealer to dealer 


For Placing an Order, Further Information, and/or Location 
of Local Dealer — Contact 


Lab Industries, Inc. 


P. 0. BOX 17182 — NASHVILLE, TENN. 37217 
Phone (615) 361-8629 
We accept Master Charge and Bank Americard 


FREE BLUEPRINTS and TRIAL LESSON 


—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading— Estimat- 
ing—and the practical details of all types 
Of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE —see how you, too can pre- 
pare for a better job— higher i income, or 
start your own contracting business. 
e PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, Ill. 60616 


CHICAGO TECH/School tor Builders Veterans 
Dept. PS-128 2000S. Michigan Ave., Chec 
Chicago, Ill, 60616 iara "i 


Please mail me a Free Trial Lesson, Blueprints 
and Builders Catalog. ١ understand there is no 
obligation—no salesman will call. 
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Electronic watch has 


liquid-crystal 
hands 


dL ارد کے‎ 
Or 

LCD watch from TI has “hands” and 
versatility. Photo, right, shows standard 
hour-minute display. Drawings show 
additional functions. In chronograph 
mode, watch displays elapsed time in 
hours-minutes, minutes-seconds, or sec- 
onds-1/10 seconds (above). Calendar 
adjusts for long and short months. 


B. 


Show some people a digital watch 
and you get remarks like, “I can’t 
relate to 8:42; I need to see those 
hands sneaking up on nine o'clock 
or I'll be late for work." 

Clearly, digital watches aren't 
for everyone. But the advantages of 
their all-electronic works—accura- 
cy, flexibility, low maintenance, 
long life—are just as clear. Quartz- 
regulated analog watches, such as 
those made by Timex and Seiko, 
offer many of these benefits, but 
they use mechanical stepping mo- 
tors to drive the hands. Now, Texas 
Instruments has come out with an 
all-electronic analog watch which 
they call Starburst. It uses 120 
liquid-crystal elements to display 
the time in a manner surprisingly 
similar to the little-hand/big-hand 
approach. The chief advantage of 
this watch over its competition is 
its multiple capabilities, as you see 
in the illustrations. 

TI's engineers have developed a 
novel approach to two-way multi- 
plexing to actuate the intricate 
display. They won't detail it until 
patenting is complete, but the re- 
sult is that only 26 contacts are 
needed to energize all 120 ele- 
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PHOTOS BY ROCHELLE CHADAKOFF 
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ments. Power source for the Star- 
burst is a lithium/manganese diox- 
ide battery, chosen for its long life 
and high energy density. A single 
2.8-V cell will power the watch for 
two years. 

The new Starburst comes in a 
stainless-steel case or a 10-micron 
gold-plated case, and will sell for 
$275 to $325. Eventually, a similar 
watch will be offered, in a less 
pricey case, for considerably less 
cash.—V. E. Smay 


Gene Fujan is all four of the 
insurance agents the Recks need. 


Worthington, Minn. “We liked State Farm, so we chose 
him to handle all our insurance, car, home, life, health." 
"Gene doesnt put you off. He takes time to 
explain things so you understand,’ says wife Roxanne. 
"And if theres a problem, you dont have to write 
letters or wait for somebody; Gene's right there. ` 

One agent who takes care of all your 
family insurance needs. One agent كم‎ 
who takes a personal interest in you. d» 
One agent whos always there. That's ASEM ir 
your neighborhood State Farm agent. USL EE 


STATE FARM 


Like a good neighbor, State Farm is there. 


STATE FARM INSURANCE COMPANIES Home Offices: Bloomington, 


LAS 


THE CHINON 35F-EE. 

IT LIGHTS UP YOUR LIFE. AUTOMATICALLY. 
With FLASHY you get perfect color photos 
24 hours a day. FLASHY has a built-in strobe 
and is electronically automatic. Inexpensive, 
vltra easy to use. FLASHY. The Chinon 35F-EE 
with 4-element 38mm 1/2.85 glass lens. 
Package includes carrying strap, case and 
instruction book. Light up your life with 
this super 35mm camera. Chinon Corporation 
of America, Inc., 43 Fadem Road, Springfield, 

New Jersey 07081 (201) 376-9260 
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AUTO FLASH 


YOURSELF 


FINE GRANDFATHER | 
CLOCK KITS 


STARTING UNDER 
(including West 
German movement) 

* Heirloom quality 

e Solid 3/," hard- 

woods: black wal- 
nut, cherry, ma- 
hogany, oak 

è Easy to assemble, 

parts pre-cut 

e Solid brass West 

German chim 
movements 

e Money back 

guarantee 

e Factory direct 

prices 

* Prompt shipment 

MASTER CHARGE and 


BANKAMERICARD/VISA | 
ACCEPTED | 


Write for FREE 
color catalog 


EMPEROR 


CLOCK. COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 740, Emperor Industrial Park 
Fairhope, Alabama 36532 
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MOIORCYCUNG 


By RAY HILL 


Visor wiper 


Most of us, at one time or another, 


have probably joked about how it 
would be nice to have an electric wind- 
shield wiper on our helmets. No such 
device is commercially available, but 
even if it were, it would probably 
create more problems than it solved. 
So when street-riding in the rain, we're 
left with the old reliable method of 
clearing a visor—a swipe with a glove. 
This works. But it streaks, and leaves 
a film of water behind. 

There is a different way. It arrived in 
my mail a few days ago, and it's 
called Vee-Wipe. It's a rubber sleeve 
that slips over your left forefinger. 
Along its edge is a molded blade. 
When the rain accumulates on your 
visor, you simply wipe the blade 
across, And because it's on your left 
hand, you don't have to release the 
throttle or take your fingers away from 
the front-brake lever. 

How well does Vee-Wipe work? 
Well, on the very day it arrived, a rain- 
storm hit as | was riding home from 
the office. So for 45 miles | tested it— 
and was very pleased. Only one swipe 
was needed, and the visor was wiped 
perfectly clean. Of course, you have to 
repeat the action frequently, just as 
you would with a glove. But there's 
absolutely no streaking or smearing— 
especially appreciated at night when 
facing oncoming headlights. 

It works equally well with spray 
kicked up by cars in front of you. The 
only problem | found is that you have 
to pull it on your finger really snugly, 
when you wear normally padded 
gloves, or it tends to fall off. With thin 


nonlined gloves it won't stay on at 
all—the finger isn't big enough. It 
doesn't interfere with your normal 
finger movement, nor does it restrict 
circulation. 

If you're an all-weather street rider, 
I'd recommend it. It's $3, including 
airmail postage, from Vee-Wipe, P.O. 
Box 9, Leigh-on-Sea, Essex SS9 5PP, 
England. Naturally, it would take the 
British to think up something like this. 


Good touring mattress 


I've been into backpacking and camp- 
ing, at varying degrees of intensity, 
ever since | was a kid growing up in 
Ohio farm country. Some of the things 
I've picked up hauling a pack on my 
shoulders have also been useful for 
motorcycle touring, such as packing 
clothes in a garbage bag to keep them 
dry, putting soiled items in a separate 
bag so they don't get the clean stuff 
dirty, and so on. 

But perhaps the most useful item 
l've discovered is a better air mattress. 
When touring, you want to keep your 
load to a minimum. A big, heavy-duty 
air mattress is comfortable. But with 
the pump needed to inflate it, it takes 
up valuable space and weight—both at 


a premium on a touring bike, just as 
they are in backpacking. 
Enter the Blue Wing-72. It’s been 


around for a while [PS, August '76]. 
but it's the best mattress | عن‎ found for 


It's light (40 oz.), 
can be rolled up into a very small 


motorcycle touring. 


bundle that fits in its own little 
drawstring carry bag, and, best of all, 
it doesn't require a pump to inflate. 
(Nor is it hard to deflate.) Inflated, the 
mattress measures about 72 in. by 22 
in. The cover is made of rip-stop nylon 


(the same stuff parachute canopies are 
made of), and contains 10 plastic 
tubes; each tube can be inflated by 
mouth with two or three good puffs. 
The mattress comes with a spare tube, 
too, in case you damage one. 

It's available through many motorcy- 
cle and bicycle shops, as well as some 
sporting-goods stores. If you can't find 
one, Blue Wing-72 is available from 
the maker, Airlift, 2217 Roosevelt 
Ave., Berkeley, Calif. 94703. The mat- 
tress is $36. Extra tubes are $2.75 
each. 


A word about head bolts 


If you've had the head off your scooter 
to do a top-end job, or just to inspect 
the cylinders, torque the head bolts to 
specs when you replace the head. 
Tighten them in a crisscross pattern. 
After you've ridden the bike a time or 
two until the engine has reached oper- 
ating temperature, let the engine cool 
and torque the bolts again. They will 
probably have loosened somewhat. If 
they are not torqued a second time, 
you may eventually get seepage from 
between the head and  cylinder— 
perhaps even loss of compression and 
decreased engine performance, or 
worse. 

Usually the second torquing is suffi- 
cient until the heads are removed 
again. But it’s not a bad idea periodi- 
cally to check head bolts and other 
vital fasteners to make sure they're as 
tight as they should be. Torque specs 
are given in the shop manual for your 
bike. 


Adjustable handlebars 

Ever wish your handlebars were 
shaped differently so your riding pos- 
ture would be more comfortable, but 


you can't find any bars with exactly 
the shape you want? Dynabars may be 
the answer. Height, wrist angle, set- 
back, rake, and width are all adjust- 


able. Mounting them is no different 
than with conventional bars. They fit 
in the normal handlebar mounts, After 
mounting, you can adjust the bars to 
the position you want with Allen screws. 

| put a set on my 250 Can-Am 
production road racer and rode with 
them for a few miles in the street. 
They were sturdy and worked well for 
the short time | used them. Biggest 
potential problem | can see is that the 
Allen screws used to tighten the vari- 
ous parts of the bars might loosen. A 
thread-locking fluid should prevent 
this. Dynabars are $79.95 from Na- 
tional Dynatronics, 88 University 
Place, New York, NY. 10003. IE 


| setting. Its crystal time base assures an accuracy of 7 seconds per day 

S Sn eo * Ideal for Car, Van at 25 Û and 5 seconds per day over the range of -25 C to 65C. , 
MAN Boat * AN ATTRACTIVE INLAID WALNUT & CHROME TRIM BEZEL — Designed to 
O أ‎ e کي‎ se ! be either flush mounted or used as a foce plate for the enclosure. Its 
pd, تيبب مج‎ e 3.5/8'x2.3/16'' Tall x deep recessed display eliminates glore ond reflection while its blue 

0 NS ا في‎ acrylic filter provides optimum display contrast. 
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Part No. 5001KP * Quick and Easy To Install! made of ABS plastic, and designed for mounting on, under, or against‏ 


Tioga. 


Take a Tioga wherever your heart desires. ES 
You'll discover why it's one of America's most 7 
popular motor homes year after year. "it og 

For 1979 there are larger windows and û 
a raised roof line. Just two of more than a \& 
25 new features. 

And don't forget Tioga ll —the 8 
personal luxury motor home, and Arrow— {| 
Tioga's very affordable little motor home. 

Tioga for 1979. You'll be impressed. 
At your Tioga dealer. 
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: * AM 181003 CLOCK MODULE BY NATIONAL SEMICONDUCTOR — Full 
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Trim Bezel! 34 * with park or head lights and follows the dash lamp dimming control 


the ceiling dash, or almost anywhere in your cor, van, or boat. Or 
use as a back box, if you choose, to flush mount the bezel. The 
enclosure - bezel combination can be flush mounted on paneling up to 
5/16" thick and in addition is designed to tit between the ribs of most 
vans. 

* 3 PUSH BUTTON SWITCHES — For quick and simple setting of hours, 
minutes, and display activation with the ignition off. These switches 
can be mounted directly on the bezel or enclosure, or mounted re- | 
motely if you prefer. 

e A SET OF EASY TO FOLL Ww INSTRUCTIONS — To guide you step by step. 


Mounting hardware included. 


Call or Write: Digi-Key Corporation 


Highway 32 South — Thief River Falls, Mn. 55701 
Toll Free 800-346-5144 Except MN, AK, or HI — 218-681-6574 
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BOATING BEAT 


By BOB BLACK 


Row your cat 


Twenty years ago Art Javes more or 
less revolutionized the sailing world 
when he invented the Aqua Cat—a 
twin-hulled sailboat. 

It certainly wasn't the first catama- 
ran (the South Sea Islanders have used 
the basic design for centuries), but it 
was the first that could be mass- 
produced, and now Art is back with a 
20-foot Rowcat (above) that fits into 
the physical-fitness craze, the populari- 
ty of rowing, and does everything a 
single scull does. But it doesn't cost a 
lot nor does it have a scull's eggshell 
fragility. 

You might call it a high-performance 
boat. It weighs only 50 pounds, has a 
contoured rolling seat, widely spaced 
oarlocks, and an adjustable foot 
stretcher. Javes says it is unsinkable 
and can't capsize in rough water. And 
it is fast! 

Javes, who is located at 1 Smith St., 
Norwalk, Conn. 06851, has a utility 
model for $895, a high-performance 


model at $945, one in Kevlar for 
$1295, and a carbon-fiber job at 
$1695. 


Semi-displacement hulls are in 


| looked around the fall boat shows 
this year—almost as much fun as a 
winter boat show, which lets you 
dream in the slush—and found that 
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the semi-displacement hulls, so dear to 
the heart of the Down East fisherfolk 
and others, are now clearly in the 
ascendency. 

The Maine and New Hampshire boat 
builders like Sisu Boat, Jarvis & 
Newman, Bruno & Stillman, Blue Hill, 
and others who make both work boats 
and pleasure boats, have now been 
joined by such companies as Uniflite, 
producer of high-performance power 
cruisers. 

Why this trend? Well, simply be- 
cause the semi-displacement hull is 


seaworthy, economical to operate, and 
gives very reasonable speed. Anyone 
looking for a sport fisherman or travel 
cruiser should give a lot of considera- 
tion to a semi-displacement hull; it 
suits fishing or traveling in less than 
ideal weather, and can be powered by 
outboard, stern drive, or gas or diesel 
inboard. Lots of choices and certainly 
lots of boat. 


Car-top a sailboat 


Cosom's new One-Man Sailboat Load- 
er (photos below) claims to solve the 
problem that plagues all car-top boat 
owners at some time: how to load and 
unload a boat—safely and easily—when 
there is no one to help. 

The loader, which can eliminate the 
need for trailering a small sailboat, 
consists of a tubular steel Y-shape 
yoke that supports the hull, and an 
adjustable support pole fitted with a 
threaded plug that screws into the bolt 
hole of a standard trailer hitch. An op- 
tional "boat loader pole offset” allows 
the hitch ball to remain in place for 
trailer towing. 

The rigid steel mounting pole is 
adjustable from 40 to 48 inches in 
height for different-size cars. One tie- 
down strap comes with the kit, but two 
more car-top carrier bars and tie- 
downs are recommended. Cosom is 
located at 7317 Cahill Rd., Edina, Minn. 
55435. 


Peregrin Skater 


The ‘78 Skater from Peregrin Marine 
Design is supposed to be the most 
maneuverable high-speed runabout 
made, and inasmuch as it was first 
built for the Royal Canadian Mounted 
Police, there's probably some truth to 
the manufacturer's claim. 

The 18-foot boat has a modified 
tunnel hull, is made of hand-laid fiber- 
glass, and the '78 version is reinforced 
with inner stiffeners bonded in place, 
then locked under high-pressure foam 
injection. Evidently the tunnel design 
provides little wake even at slalom 
speeds. 

As an outboard model, the boat is 
$4295, As a stern drive, it sells for 
about $8800 equipped with a Mercruiser 
260. 


Old ingenuity 


John T. Steen, a reader trom Bucks 
County, Pa., brings us a uniquely up- 
to-date reminder in terms of fuel 
conservation. He writes: “Yacht own- 
ers prior to World War |l had their 
water tanks above decks shaped to 
look like a regular smoke stack. 

"|t provided the yacht with good hot 
water from sunrays besides improving 
the appearance of the yacht. It also 
provided pressure so that no water 


pumps would be needed in the lines off 


1 

That provokes thought, Mr. Steen. 
‘ll bet there are plenty of other ideas 
from a few years back that could be 
brought into action today to save 
money, energy, and perhaps time. The 
new ways of doing things are not 
always improvements. 


Still looking for low tar with taste 2 


Feel the refreshing coolness of 


LSUPER LIGHTS 


Lr ILE 
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Discover the special kind 
of coolness that could 
only come from KGDL. 
E». No other low tar 
PEU delivers such 

Sam refreshing taste 
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LONGS 
l 3 LOW TAR WS 


KINGS LONGS 


America’s 
most refreshing 
low ‘tar’ cigarette. 


mg. tar in both sizes. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


9 mg. "tar", 0 .8 mg. nicotine av, per cigarette by FTC method. 


Microwaves with memories 
let you program a whole 
meal hours ahead of time 


By RICHARD STEPLER 


Yesterday morning I popped a 
frozen roast beef, new potatoes, and 
carrots into the microwave oven in 
my kitchen. I touched several pads 
on its electronic control panel and 
left for the office. 

While I was at work, my micro- 
wave oven was working, too: First, 
it waited until 4:35. Then it de- 
frosted the food for 15 minutes. 
Next, it waited 20 minutes while 
the food's internal temperature sta- 
bilized. Then it cooked the food for 
50 minutes at medium power level. 
Finally, the oven kept the food 
warm. When I arrived home at 10 
after six, dinner was ready. I had 
only to set the table and open the 
wine. 

What makes it all possible is a 
microcomputer made by Texas In- 
struments and other companies 
specifically for the control of mi- 
crowave ovens. [See “Microelec- 
tronics—Tiny Chips that Trim 
Costs and Make Life Easier,” PS, 
Jan., for the complete story of how 


computers are revolutionizing 
many new products. | 
Besides the convenience of 


Continued 


52 | POPULAR SCIENCE 


Barron ee ee 


Power level and time or temperature 
for more than 40 foods are prepro- 
grammed in Littons model 560; to 
select one you touch the oven's Step 
Saver pad (closeup, right). Oven can 
be programmed to perform four cook- 
ing cycles, including one that reduces 
defrost time 20 to 4O percent. 


trols simple enough for anyone in a 
family to use, says GE. The oven fea- 
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GE's Jet 120 (The Whiz) has con- 


|: 
: 


tures Cook Code, a shortcut method to 
enter cooking programs. It can cook by 
time or temperature at 10 power levels. 


Our tough Chevy Suburban has an unusual capacity 
foren oyment. Chevy Suburban for 1979. Compared to ordinary wagons, 
Its just about a wagon and a half. It holds up to nine with available seating. 
Carries up to 144 cubic feet of cargo with the second seat folded and the rear seat 
removed. When properly equipped for towing, Series C20 Suburban can move 
up to 15,000 lbs. including itself, passengers, gear and trailer* And beneath the 
super room, super comfort and super convenience, youll find a tough Che 

truck. Suburban. Chevy’s Superwagon. One tryout at your Chevy dealer and it 
could break down your capacity to resist. You might also be interested to know 
you can lease a Chevy truck at many Chevrolet dealers. 


m 


Seats up to nine with available folding second seat and 
quick-release third seat. 


| A tough record to beat. | | 
9 *7000-Ib.-capacity weight-distributing hitch platform 


| 99.556 of all Chevy trucks. 19 the ten available through Chevrolet. Larger capacity platforms 
most recent years recorded, were still available from outside Sources 
on the job. This is based on R. L. Polk | | 
& Co. model year registration statistics 
| through July 1, 1977 1978 statistics not 
available 
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BUILT TO STAY TOUGH. 


Microwave ovens 


[Continued] 


com- 


hands-off cooking, however, 
puterization also offers you more 
precise control of cooking functions 
than ever before. Even though I've 
lived with my oven for about a 
year, I'm still slightly awed as I 
watch the digital readout when the 


A 
MAGIC CHEF 


Touch Programming 


* SAUTE 
* BAKE 

* ROAST 
uli 1. 
* i 

" DEFROST 
ê SOFTEN 
E WA 
5 GEST 


STAAT 


+ 
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is 


Closeup of Magic  Chef's 
panel shows LED's that indicate mem- 
ory level and power selection from no 
power to high heat. Model MW317Z-6P 
can perform three separate cooking cy- 
cles and cook by time or temperature. 


control 
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You can program Amana's RR 10 for 
up to four cooking sequences: 1) de- 
frost; 2) hold at low power; 3) cook 
by time at high power; 4) finish cook- 
ing at lower power. Amana's corn pop- 
per (left) uses no oil, pops three quarts. 


oven is cooking food to a preset 
temperature. First, it reads —90 
(less than 90 degrees F). When the 
food's temperature exceeds 90 de- 
grees, the readout shows what's hap- 
pening, degree by degree. Finally, 
when the food reaches the perfect 
temperature (140 degrees for rare 
roast beef), a three-second tone 
tells me that dinner is ready. Cook- 
ing by time is equally precise with 
the oven's digital timer. 

The big news with the latest 
ovens, though, is simplified con- 
trols. They don't really do more 
than their computerized predeces- 
sors, but they're a lot easier to 
operate. Examples: 

e GE's new top-of-the-line oven, 
dubbed The Whiz, features Cook 
Code, which the company says any- 
one in the family can use. 

© Quasar claims its MQ6600 can 
be programmed by touching one 
control. 

© Litton's model 560 comes pre- 
programmed to cook more than 40 
favorite foods. 

€ And the Genius, says Pana- 
sonic, frees you from figuring cook- 
ing times and temperatures. You 
just tap the oven's Auto Sensor 
Control from one to six times to 
cook any food. 

Reason for the emphasis on sim- 
plicity: “What we’ve found in our 
consumer research,” says GE man- 


ager of microwave products Chuck 
Clarkson, “is that electronic con- 
trols come with a mixed blessing. 
People like the versatility that 
microprocessors offer. But at the 
same time it’s made microwave 
ovens so complex that it almost 
scares some people away.” 

Here’s how GE’s Cook Code 
four-digit programming system 
works: The first digit (1 or 5) indi- 
cates cooking by time or tempera- 
ture, respectively. The second and 
third digits select minutes or de- 
grees; tapping 2 and 0, for example, 
would indicate either 20 minutes or 
120 degrees (100 degrees is auto- 
matically added). The fourth digit 
selects one of 10 power levels. 
Tapping out 1205 would program 
the oven to cook for 20 minutes at 
power level 5. Pressing 5308 pro- 
grams cooking to an internal tem- 
perature of 130 degrees at power 
level 8. 

The challenge is to make pro- 
grammable microwave ovens sim- 
ple enough for anyone to under- 
stand and operate. Among the 
ideas now in the works: a “mass 
sensor” that would automatically 
determine the amount of food 
placed in the oven and adjust cook- 
ing time and power accordingly. 

“Ways will be found to let elec- 
tronics do more of the work for 
you," says Hank Nystrum, market- 
ing manager for Texas Instru- 
ments’ appliance-electronics divi- 
sion. He predicts that by 1985, 80 
to 90 percent of all microwave 
ovens will have electronic controls. 


Microwave refresher 


Source of microwaves—VHF ra- 
dio waves—is the magnetron, a 
radio tube originally designed for 
use in radar. Microwave energy is 
absorbed by food molecules and 
converted into heat. Since only the 
food is heated—not the cooking 
utensil, the walls of the oven, or the 
air in the oven cavity—microwave 
cooking is cooler than conventional 
cooking. |For more information on 
how microwave ovens work see 
"The Facts About Microwave Ov- 
ens," PS, Feb. '73.] 

Nearly everyone knows that mi- 
crowave ovens cook fast. But now 
some models also cook slowly, at 
low-power or “simmer” settings, for 
hours—another advantage of the 
microcomputer. 

Microwave ovens save energy as 
well, using 75 percent less power 

Continued 


My Dad made auto mechanics out of 
us long before he'd let us enter a race. . .50 I 
learned the importance of a good mechanic 
early... and the opportunities that are out 
there for well-trained men. That's why I’m 
sure glad to see training like the two NRI 
courses come along. With NRI, you learn 
at home in your spare time, at your own 
pace. And get solid, hands-on training for 

ractical experience. It’s a lot of training 
or the money 


Learn Auto Servicing Fast. 
NRI's Basic Professional Repair Course 

covers the basics of auto repair in 30 “bite- 
size" lessons. From headlight to tail-light, 
you'll learn all you need to know, quickly. 
Your training includes important service 
equipment like an Inductive Pick-Up DC Tim- 
ing Light, Diagnostic Analysis and Tune-Up 
Instrument, tune-up tool kit, and more. 


Becomea 
Professional Mechanic. 
NRI's 70-lesson Master Automotive 

Technician Course includes all the equip- 
ment, tools, and training you need to be a 
real pro. In addition to carefully planned, 


“If you really want to learn 
.— how to repair cars, 
check out NRI home tra 


` You learn in your spare time and they 
give you the training and equipment you 
need to get you started in a hurry. 


Richard Petty says, 


= 


ie. Richard Petty, 

à NRI Automotive 
E *. Consultant, 
E^. and America’s 
EN Winnit gest 
Driver. 


easy-to-digest lessons, you receive all the IN x 
tools and equipment in the basic | E 
course plus a precise Ignition Analyzer _ 
Scope, Carburetor Air-Fuel Tester, 
and a Silent Vacuum Test Pump 
that helps you detect even the slight- | 
est air leakage. You'll learn to 13 
service electronic ignitions systems, — 9 
vacuum controls, pollution control 
systems, fuel injection systems, 
auto air conditioning, brakes, and 
much more. 


Train with the Leaders — Fz 7 
NRI and McGraw-Hill. § 
No other school has NRI's 
experience in home training or 
McGraw-Hill's background in con- 
tinuing education. Mail the coupon 


for a free catalog showing all the 4 ران‎ a fe. \ | 
facts and describing the complete (EF d EN SIX 
course. Over a million students have trained postcard has been removed, write to address 


at home the NRI way. You can too. If the below. No salesman will call. 


Or check out these other growing fields. 


Small Engine Repair |: Two courses, with Master Course including 
There's plenty of opportunity for the optional training at York Institute Resident 
man who can service lawn mowers, garden School at no extra charge. Check card for 
tractors, chain saws, tillers, outboards, mopeds, catalog. 
motorcycles and other small engines. NRI 
training includes professional tools. . . 
inductive tachometer, volt-ohm meter, torque 
wrench, valve spring and ring compressors 
and more. And you learn by doing, actually 
building a 5 1/2 HP engine as part of your 
training. Choice of basic and advanced courses. 


Electrical Appliance 
Servicing 
Good appliance repairmen are hard 
to come by. NRI trains you for your own full- 
or part-time business in fixing everything 
from toasters to refrigerators and freezers. 
Step-by-step training includes professional 


She PE E E appliance tester for fast troubleshooting, 
Air Conditioning/ Check card for catalog. 
Refrigeration/Heating 
including Solar Technology NRI Schools 
Gets you into a wide-open, fast-growing | McGraw-Hill Center for 
area with practical training that includes Continuing Education 


3939 Wisconsin Avenue 


"Lh " Washington, D.C. 20016 
T 


lessons on solar heating, heat pumps, etc. 
Course is complete with professional tools 
and window air conditioning unit for dem- | 
onstration and troubleshooting practice. 


Microwave ovens 


[Continued] 


than conventional electric ovens. 
According to Litton figures, that 
means that a family of four using a 
microwave oven for 80 percent of 
its cooking would save about $37 
annually at a five-cent-per-kilo- 
watt-hour electric rate. Over 15 
years (the estimated life of a 
microwave oven), savings would 
amount to about $550. 

The controversy over the safety 
of microwave ovens has raged on 
and off for years. As PS pointed 
out in the June '73 issue, "The 
microwaves inside an electronic 
oven are certainly dangerous. Any- 
thing that can cook a hamburger in 
60 seconds can do the same thing 


Jenn-Air's 4003 ELM can perform six cooking cycles auto- 
matically. Deluxe model has 10 cooking levels, browning 
element, digital readout of time or temperature, 


Ero 
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to your hand." The following are 
safety mechanisms that keep micro- 
waves contained inside the oven: 

© Metal surrounding the oven 
cavity and magnetron keeps the 
radiation inside, since metal re- 
flects microwaves. 

è The viewing window in the 
door is shielded by a metal grid 
that contains holes a fraction of an 
inch in diameter. Microwaves, be- 
ing about five inches long, can't 
pass through the grid. 

€ At least two safety interlocks 
prevent the oven from being turned 
on when the door is open. 

€ Wear-resistant seals around 
the door edges prevent radiation 


Evolution of programmable  micro- 


in this 
(right 


wave oven controls is shown 
photo from Texas Instruments: 
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to left) original capacitive touch con- 


trol, complex push-button panel, and 
less complex push-button panel. 


When cooking by temperature, Whirlpool's RFM 7800 au- 
tomatically reduces cooking power by 50 percent during final 
10 degrees. This is claimed to prevent overcooking. 


iix: 1 


escaping when the door is closed. 

All microwave ovens are de- 
signed to keep radiation leakage 
within a federal standard that went 
into effect in 1971: no more than 
five milliwatts per square centime- 
ter, two inches from the oven. 

In recent years, some researchers 
have questioned whether the U.S. 
exposure-level standard is valid. 
Some have cited the possibility of 
adverse effects of long-term expo- 
sure to low levels of microwave 
energy. To date, however, there's 
no convincing evidence to indicate 
that present standards are not 
within safe limits. 

If you suspect that your oven has 
been damaged or if you'd simply 
like to check it for leakage, you can 
build a simple, low-cost meter |see 
PS, Feb. "73, page 161]. You can 
also buy meters from UCE, Inc. 
(20 W. Main, Norwalk, Conn. 
06854) and Tanray Assoc. ( Box 99, 
Elberon, N.J. 07740). 


MANUFACTURERS' ADDRESSES: 


Amana, Amana IA 52203; Caloric, Topton 
PA 19562; Frigidaire, 300 Taylor St., Dayton 
OH 45442; GE Co., Appliance Park, Louis- 
ville KY 40225; Gibson, 515 W. Gibson Dr., 
Greenville MI 48838; Hitachi, 48-50 34th St., 
Long Island City NY 11101; Hotpoint, Appli- 
ance Park, Louisville KY 40225; Jenn-Air 
Corp., 3035 Shadeland Ave., Indianapolis |N 
46226; Litton, 1405 Xenium Lane North, Min- 
neapolis MN 55441; Magic Chef, Inc. 740 
King Edward Ave., Cleveland TN 37311; 
MGA, 7045 N. Ridgeway Ave., Lincolnwood 
IL 60645; Montgomery Ward, Chicago IL 
60607; Norelco, 100 E. 42nd St, Mew York 
MY 10017; Panasonic, 1 Panasonic Way, 
Secaucus NJ 07094; J.C. Penney, 1301 Ave. 
of the Americas, New York NY 10010; Qua- 
sar, 9401 .للا‎ Grand Ave., Franklin Park IL 
60131; Riccar-America Co., 3184 Pullman, 
Costa Mesa CA 92626; Sanyo, 51 Joseph St., 
Moonachie NJ 07074; Sears Roebuck, Sears 
Tower, Chicago IL 60684; Sharp Electronics 
Corp. 10 Keystone PL, Paramus NJ 07094; 
Sunbeam, 5400 Roosevelt Rd., Chicago IL 
60650; Tappan, Tappan Park, Mansfield OH 
44901; Thermador, 5119 District Blvd., Los 
Angeles CA 90040; Toshiba, 19515 S. Ver- 
mont Ave. Torrance CA 90502; Whirlpool, 
647 Thompson Lane, Nashville TN 37204; 
White-Westinghouse, 930 Ft. Duquesne Blvd., 
Pittsburgh PA 15222. 


For buyer's guide, turn page 
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1896 Quadrieyce 2. 1924 Model T 3.1928ModelA — 4.1949Ford 5, 1965 Mustang 


| THE BEST-SELLING 
NEW CAR EVER INTRODUCED. 


IHE FORD FAIRMONT. 


-n the 1978 model year more Impressive mileage estimates; - $ range of sticker. prices that are Sur 
Taırmonts were sold than any Fairmont has excellent EPA estimates; | prisingly-low.. Fairmont's prices are 
other new car nameplate ever. . | 31 MPG highway, 20. MPG city with - áctually competitive with. [many 


-the economical 2.3 litre engine and. smaller cars. 
4-speed manual transmission. Your 
actual mileage may vary depending on 
how. and where you drive, your car's 
condition and. optional equipment. than your car's basic warranty. Con- 

| California ratings are lower sult your Ford Dealer for. full details.» 

_ots of room for the money. | SPENT AE MN 


A roomy interior is quite important in Cost efficient. / FORD FAIRMONT 
a family car, and in Fairmont's price Fairmont sedans and wagons are ex- 
;ange it's hard to find a roomier one. tremely cost efficient with.a wide 


| 


rairmont was designed for a chang- 
ng world. With lots of room, great 
-PA mileage estimates, low sticker 
orices and a wide choice of models. 


Extended Service Plan: EX 
Available to provide longer protection 


ee Suir Cason Sporty Futura Coupe 
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RR-7 15 x 2234 x 1714 x [4% x 1338 14 Var 30 Yes No 450 
RR-7D 15 x 22% x 174 Jia x lax 13 1+ 3 — 35 Yes No 395 
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MPP115 14 x 18M x 23 Bia x 1515 x 13 i+ 2 B Yes No 480 
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RCM-10 1534 x 2214 18% ex 1435:1339 1. 10 100 Yes Yes 619 MDC 
RCM-8 1534 x 2214 21844 95e x 149 21339 1 Var. 35 Yes Yes 519 
RCM-6 153% x 224 x 18% ex 14x13 1 3 35 Yes No 129 
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JET 120 1515 x 22 x 20 104x133 x 154 13 10 100 — Yes Yes 649 — M DC 
JET 110 1515 x 22 x 20 10/5 x 1334 x 1534. 13 4 100 Yes Yes 569 MDC — 
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Tes 


Yes 


Yes 570-600 M, DC 


No 530-560 DCT 


PS buyer s guide to countertop microwave ovens 


WHIRLPOOL 

RFM7B0D — 15:2 x 2542 x lla | 
8107600 — 15:2 x 250 1814 — 
81/7400 — 1512 x 25% x 1B 
REM7200 — 15!5 x 2512 x 18M 
WHITE-WESTINGHOUSE 
KM650N — 15x 25% x 17% 
KMSSOW — 15x 25% x 17% 
KM450W — 15x 25% x 17V 


Bie x 15 x 153a 1.14 
Bia x 15 x 153a 1.14 


Bis x 15 x 15% 1.14 


Ble x 15x 15% 1.14 


BxlS4xi5 — 125 


Bx 155515 —— 125 
8 x194115 — 125 


nd. 


n.a. 


39. 
59 
30 


Yes — 


Yes 
Yes 
Yes 


Yes 
Yes 
Yes 


Yes 
No 
No 


Yes 


Yes 
No 


Yes 


599 
470 
400 
360 


569 
499 
399 


NOTES. M—memory: number preceding indicates memory levels (how many cooking cycles oven can be 
programmed to perform). DC— digital clock, which usually doubles as cooking-time and temperature 


readout, B—browning element. T— turntable. Var. — variable cooking levels. 
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imensions are approximate, 
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NE 7750 151 25% x 173 9a x 1515115 125 Var 60 Yes 440-460 — — 
NE 5650 — 13 x 1912 x 16 Bia x 1134 x 13 073 3 lüvehr Yes No 430-450 DCT 
NE 5510 132 19% x 16 Bba x 1134 x 13 073 2 3 Yes No 3503360 T 
J.C. PENNEY pesi 
5780 1514 x 2215 x 20 IO 13% x15% 13 4 — 100 — Yes Yes 520 M. DC 
5890 15 x 2412 x 18% 9% x 16ba x 16ta 13 9 99 Yes Yes 480 
5880 — 1512 x224 x 20 l0 x 1334 x 15% 13 3 — 60 Yes Yes 450 
5860 15 » 2415 x 18% OV x 1614 x 168 13 3 60 Yes Yes 400 
5830 1514 x 2244 x 20 l0 x 1334 x 1513. 13 2 — 25 Yes No 340 
5620 133 x 20% x 15 7 x 1258 x 13% 071 2 15 Yes No 290 
5700 13 x 1956 x 1415 6342117121139 053 1 15 No No 199 
QUASAR 
106600 — 15x 2434 x 1714 vax 1562 x 1552. 135 6 — 100 — Yes Yes 650 3M, DC 
MO 5500 — 15x 24% x 17% Q x 15t x 155 135 6 100 ‘Yes Yes 570 2M. DC 
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MO 3300 — 1334 x 2015 x 15 7 x 1215 x 13 014 2 3 Yes No 350 
RICCAR-AMERICA 
RM 750 — 13x24x 17 8x 14x13 11 99 99 Yes Yes ma. 2M, DC, T 
RM 700 13 20 7 8x 14x13 11 10 60 Yes No na. T 
RM 69] 13x20x17 8x 14x 13 ii 3 25 Yes No 389 T 
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MC25 1258 x 2315 x 1415 7 x 16 x 12% 09 4 100 Yes Yes 680 M. DC 
MC19 125a x 2312 x lA — 7x16x1255 09 3 35 Yes Yes 550 
MC17 1298 x 2355 + lde 7x16x12/15 09 3 35 Yes No 450 
TOSHIBA 0 | 
ER-]98BT 151x242 x18 [Ota x 15% x 16% 152 99 
ER-7888T — 15 x 24% x 18 la x 152 1539 152 9 — 100 = Yes na. | 
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ER-5578T 134 x 2019:1679 79e x 13 x 104 0.57 
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lou has all outdoors! 
For 79, Ford’s Courier finds Super looking. 
new ways to make a compact From the bold 2 
pickup exciting. new instrument — ag 


New for Courier, a 2.0 litre panel inside 


Le Ne ea elie eee to dramatic 
engine—standard. Team it with KEW atribes on 


4-speed manual or optional E A 
5-speed overdrive. | Gentian hast 
There's tough new looks. New altogether. 
colors and stripes, new interior, For example, d 
new Sport Group option with just check the Free Wheeling 


Courier option shown below: accent 


- bucket seats. tape, GT bar, push bar, cast styled 
Courier s the tough import to get you there aluminum wheels, wide ovals. 


and back. Itsa tough Way to gO truckin |! Sport Group, 7-foot box, rear step 
bumper are additional options. 
It's one tough machine. 


9 Hy 
Ens 
7 


Ha - 1 ^ 


| ١ | | 9 | | Mu rar TE ME Es. / pe ae PT 
1: gs wap rhage ny n | GU Free Wheeling Courier 
T LION e EU e - ^ 
= x i Ford Motor Company offers an Extended qx 4 
io e Service Plan. Ask your dealer for details. ti : C : ^ 
A es 8 "s ~~: a herr s $ z - : 4 


- ait i == x = = 
GENE : ee a T rok ^ o» tà 
: 9 j E gr UE T 1 å " zd V * = 
# E z ر‎ = s a pes 1 5 اا‎ 
برد جح‎ a 5 " 1 é T e. ل‎ 2 M, ai " E ir j »" ~ ١ 
5 aF a" m i - Eos, co 3 u à P" m a | 7 E wm <= 5 2 EP s ar) 
; =, / 3 = 4 TL T ces 1 1 ge . - 3 r A se 
= u ja! -— É ? 3 z emt Ta Tx 3 " 5 ۳ E b EN ei 1 
d 5 1 P F $ i J 4 
3 > = 


Sinner options. 
7-foot box, Soft Ride 

7 | Ai AN Package, radial tires, 
posa TRAN rear step bumper. 
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Suner e engines. n New torconar à GEER ANANN‏ 
litre engine—standard, 2.3 litre optional. bE. =: m is‏ 2.0 
Match your way of driving with standard — " -— =‏ 
4-speed or optional 5-speed overdrive or Super interiors. New‏ 
litre only) automatic. Sport Group features black plaid‏ 2.3( 
bucket seats, black carpeting and‏ 
sport steering wheel. Temperature‏ 
and ammeter gauges are mounted‏ 
on anew woodtone applique‏ 
cluster instrument panel.‏ 
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It's not easy replacing the ax your 
granddaddy gave you. 

They don't make axes like they did back in 
Granddaddy's day. So looked into chain saws. Good 
ones. And some bad ones, too. [held them. Ran them. 
And bought a John Deere. 

I figured if their chain saws are near half as good 
as their tractors, I'd be sitting pretty. 

It was worth every penny. 

It’s strong as a plowhorse. Just eats up hardwoods. 
a pine like butter. And it doesn't jitter you into 
jelly. 

Now I’m trying to decide which of their log splitters 
to get. Floyd up the road has the one with 
wheels. Swears by it. = 

Anyway, [hate to say it, but I’m 
almost glad that old ax fell CONSUME 


down Hudson's well. This E مود‎ 
way of making sawdust is 
pretty close to fun. 


For a free folder, write John Deere, 
Dept. 52, Moline, IL 61265. 
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Ajir- cushion 
people mover 


Ever wish you could float on air 
over congested city streets? At 
Duke University Medical Center 
you can—almost. Duke's people- 
mover system has computer-con- 
trolled cabs that ride on a thin 
cushion of air. 

The Duke system consists of 
three 22-passenger vehicles that 
transport staff, visitors, and bedrid- 
den patients between a parking lot 
and two medical buildings. 

Developed by Otis Elevator Co., 
the system has no rotating parts. 
Electric power drives compressors 
that force air through flexible cush- 
ion floats. These raise the car 
above a concrete guideway that 
resembles a sidewalk. A linear- 
induction motor propels the cars 
by generating an electromagnetic 
force between the cab and metal ele- 
ments in the guideway. 

The cars can move sideways, as 
well as forward or backward. Brak- 
ing occurs by reversing the thrust 
of the motor. For emergency brak- 
ing, skids engage the guideway. 

These people movers are pollu- 
tion-free, vibrationless, and use lit- 
tle fuel. Since movement does not 
depend on traction, ice, snow, and 
rain don't limit performance. 

All of this, says Otis, makes the 
basic system ideal for city-wide 
application. The company has pro- 
posed a more ambitious city sys- 
tem in which one-, two-, or three- 
car trains would run round the 
clock. Since the people movers are 
virtually noiseless, loading stations 
could be located in city buildings. 
Otis claims a city system would 
cost one-tenth the amount of an ur- 
ban rail system.— Laura Wessner 


Postmasters of America Announces 


OFFICIAL GOLD ON SILVER PROOFS 
OF AMERICAS GREATEST STAMPS 
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The 90g Abraham Lincoln Stamp, released in 1869, is the 
rarest and most valuable stamp featunng the portrait of 
Abraham Lincoln 


The 4g ‘Fleet of Columbus’ Blue Error, issued in 1893, is known 
to exist in only one unused pane of 50 stamps, plus sorne indi- 
vidual used specimens. 
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The Pan-American Exposition 2g ‘Fast Express’ Invert, illus- 


trated actual size (above) and enlarged to show fine detail. is a 
celebrated rarity Only a few sheets bore the invert error 


The 10¢ George Washington Stamp released on July 1, 
1847—with the 5g Franklin—was the first general issue of the 
US postoffice. I i$ a key acquisition for important collections. 


The 24g Signing of the Declaration of Independence Invert 
shows the Signers upside down due to a printing error This 
1869 issue is one of the most valuable U.S. stamps 


& 1978 FM 


Postmasters of America is the official commemorative or- 
ganization of the National League of Postmasters and the 
National Association of Postmasters of the United States. 
Not a part of the U.S. post office or any other government 


The fifty most treasured and most significant United States postage stamps, 
as chosen by Postmasters of America. Authentically re-created in 


24 karat gold on sterling silver, in limited edition. 


Of the thousands of postage stamps issued 
by the United States Post Office, few have 
achieved the status of greatness. Most 
specimens of these great stamps are in major 
private collections, or are housed in leading 
museums. Each is a prized treasure and 
some are virtually priceless. 

Now, as a lasting tribute and commemora- 
tion, Postmasters of America will honor the 
fifty greatest postage stamps ever issued by the 
United States in a collection of official gold 
on silver Proofs. 

Each of these great stamps will be cap- 
tured by skilled sculptors and engravers in 
the enduring magnificence of 24 karat gold 
electroplated on solid sterling silver. Post- 
masters of America has appointed The 
Franklin Mint, the world’s largest and 
foremost private mint, to re-create each gold 
on silver stamp in all its fine detail. And each 
stamp will be minted in precious metals 
with The Franklin Mint's famed gem Proof 
finish, so that the frosted sculptured area— 
corresponding to the stamp's intricate 
design—stands out against a background of 
mirror-like brilliance. 


The greatest and rarest U.S. stamps 


Since each stamp is unique, its interpreta- 
tion in precious metals is both beautiful and 
exciting. And to assure the lasting signifi- 
cance of the collection, the stamps have been 
selected for their exceptional rarity, unique 
designs, and historical importance by Post- 
masters of America experts. 

Each gold on silver stamp will be accom- 


panied by a philatelic commentary, and a 
Certificate of Authenticity attesting to its of- 
ficial status as an authentic re-creation in 
gold on silver of one of America's most 
treasured stamps. 


Significant price guarantee 


These gold on silver Proofs of America's 
greatest stamps are available only from 
Postmasters of America, exclusively by di- 
rect subscription, and there is an absolute 
limit of one collection per person. They will 
not be sold through stamp dealers anywhere 
in the world. 

The collection will be issued at the con- 
venient rate of one gold on silver stamp per 
month. Despite recent increases in the costs 
of precious metals, the issue price of each of- 
ficial Proof-quality 24 karat gold on sterling 
silver stamp is just $19.50. And this issue 
price will be guaranteed to each subscriber for 
the entire series. An attractive album will be 
provided at no additional cost 


Subscription deadline: December 31, 1978 


The Postmasters of America's collection of 
America's greatest stamps in 24 karat gold 
on sterling silver will embody all the fea- 
tures that collectors value most highly— 
Official status...assured rarity...historical im- 
portance...uniqueness of design...and the 
enduring beauty of gold on silver. 

Those who wish to acquire this official 
collection are reminded that all subscription 
applications must be postmarked by De- 
cember 31, 1978, to be accepted. The subscrip- 
tion rolls will then be closed forever. 


agency, its purpose is to provide a service to collectors. 


OFFICIAL GOLD ON SILVER 
PROOFS OF AMERICA'S 
GREATEST STAMPS 


Must be postmarked by December 31, 1978. 
Limit: One collection per subscriber. 


Postmasters of America 
c/o The Franklin Mint 
Franklin Center, Pennsylvania 19091 
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| Please enter my subscription for the Official 
| Gold on Silver Proofs of America's Greatest 
| Stamps, issued by Postmasters of America, 
l consisting of fifty proof quality gold on ster- 
[ ling silver stamps, to be sent to me at the rate 
of one per month beginning in January 

| agree to pay $19.50" for each gold on 
i silver stamp, monthly, in advance of ship- 
ment. 

I "Plus my state sales tax 
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Signature 


ALL SUBSCRIPTIONS ARE SUBJECT TO ACCEPTANCE. 
Mr 


Mrs 
Miss 


FLEase PRINT CLEARLY 


Address |... 


City 


— 
m 


State. Zip 
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The Standard of Giving. 


Seagram's VO. 


Bottled in Canada. Preferred throughout the world. 


Enjoy our quality in moderation. 
Canadian whisky. A blend. 6 years old. 86.8 proof. Seagram Distillers Co., N. Y.C. Gift-wrapped at no extra charge. 
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The runner in the foreground of our 
cover photo, pacing a test flight of the 
Gossamer Albatross, is designer-build- 
er Dr. Paul MacCready. The kind of 
total involvement symbolized in this 
picture brought him success in his 
quest for the Kremer prize last year 
[PS, Oct. '77]. That challenge to 
man's age-old dream of human-pow- 
ered flight had remained unclaimed for 
18 years. Some 20-odd pedal planes 
were known to have been built and 
flown [PS, Feb. ‘74] before Mac- 
Cready's Gossamer Condor successful- 
ly completed the required two-mile, 
figure-eight course that many experts 
had decided was an impossible feat 
[PS, Jan.]. Because of that success 
and because MacCready brings to the 
task a unique blend of expertise, 
personal experience, and enthusiasm, 
few experts are ready to say out loud 
that the new Kremer prize for man- 
powered flight across the English 
Channel is an impossible dream. 

MacCready was three times U.S. 
national soaring champion and one 
time world champion—the first Ameri- 
can to win the international soaring 
championship. He is a brilliant aerody- 
namicist and an authority on atmo- 
spheric science. MacCready also draws 
on his experience in building and flying 
model airplanes as a youth and his 
current hobby of hang gliding. His 
man-powered aircraft, he has said, are 
oversize hybrids of a model airplane 
and a hang glider. Read all the details 
about Gossamer Albatross, and how 
MacCready intends to win the second 
Kremer prize, in Jim Joseph's story 
starting on page 82. 


Funding for OTEC systems 


Action on proposals to harvest energy 
from the sea [PS, June ‘75] with 
ocean thermal-energy-conversion sys- 
tems (OTEC) has been slow in coming. 
Now the Department of Energy (DOE) 
is beginning to move on this prospect 
for tapping the energy that could be 
available from the largest of all natural 
solar collectors—the ocean. Most of 
the energy from the sun reaching the 
earth is absorbed by the oceans. This 
great natural solar collector is also a 
storage medium that evens out the 
normal intermittancy of the sun’s rays. 


A wide belt of surface water in the 
tropics, ranging from 300 to 600 feet 
thick, is maintained at temperatures 
between 70 and 85 degrees F. Below 
this warm layer is frigid water at 35 to 
38 degrees F. It is this temperature 
difference that can drive heat engines. 

The critical technology needed is 
the right kind of heat exchangers. 
Three contracts are being negotiated 
by DOE for the design of advanced 
heat exchangers to be used in power 
plants that will generate electricity 
from ocean thermal gradients. The 
contracts are expected to go to Gener- 
al Electric, Lockheed, and TRW. The 
firms will also develop designs for a 
complete ocean thermal-conversion 
power module which would link 50 
individual 200-kilowatt heat ex- 
changers into a complete generating 
system producing 10 megawatts of 
electricity. Future large-scale power 
plants would be made up of several 
10-megawatt modules. 

DOE has also said it would put 
$25.4 million into the initial design 
and construction of the first floating 
OTEC platform in the U.S. Global 
Marine Development Co. of Newport 
Beach, Calif., has been selected for 
this project. The firm will convert a T-2 
tanker from the Navy mothball fleet for 
the floating power plant. It will take 
about 18 months for the conversion, 
then testing will begin at the site 18 
miles northwest of Keahole Pt., off the 
island of Hawaii. While testing and de- 
velopment of OTEC will begin in 1980, 
the target date for the first commercial 
power generation is in the 1990's. 


Drive to save fuel 


To dramatize that the individual driver 
can do more—and do it quicker—to 
reduce automobile fuel consumption 
than can the auto manufacturers, the 
DOE is promoting economy-driving 
contests in major cities. According to 
DOE, an improvement of only 20 
percent in driving efficiency by individ- 
uals could save more than one million 
barrels of oil per day. This would 
reduce our annual cost of imported oil 
by $5 billion. 

An unrealistic dream? Results of 
recent contests suggest that it could be 
done easily. By now, every driver 


knows that the published EPA mileage 
figures are unrealistically high. But 
those are the numbers you have to 
beat to win. The driver with.the largest 
percentage improvement over the EPA 
number for his own car wins the event. 
The winner in the subcompact class in 
a recent contest achieved a fuel effi- 
ciency of 186 percent better than the 
EPA rating for his 1979 American 
Motors Sport. The average improvement 
of winners to date ranged between 150 
and 200 percent. The DOE sets the 78- 
mile courses to require all types of driv- 
ing: one-third of the course in rush-hour 
traffic at 35 mph or less, another third 
at highway speeds not exceeding the le- 
gal 55 mph, and the remaining third in 
suburban driving at speeds between 35 
and 55 mph. 

Watch your local newspapers for 
contests held near you. Or organize 
your own competition among your 
friends. A new DOE film, "Running on 
Empty," shows you how to drive to 
save fuel. DOE's Film Library at the 
Technical Information Center, Oak 
Ridge Operations, Tenn., is handling 
free-loan distribution. 


Geothermal solution? 


A stubborn problem that has held up 
rapid development of many geothermal 
energy sources is the corrosion and 
fouling of conventional heat exchangers 
by the hot brine [PS. Nov. ‘74]. 
Lawrence Berkeley Laboratory, work- 
ing with Barber-Nichols Engineering, is 
testing an ingenious scheme that 
avoids most of these problems. It is a 
direct-contact heat-exchange process. 
Hot brine from the earth is pumped 
into the top of a 38-foot steel tower while 
a working fluid, isobutane, is injected 
at the bottom. The fluids mix but do 
not dissolve in each other. The isobutane 
vaporizes as it rises to the top, then is 
piped off under pressure to turn a 
turbine. While geothermal resources oc- 
cur in several forms, the most abundant 
known sources yield salt-laden hot 
water. 


Glad Heck 


Editor-in-Chief 
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OHMIC HEATING COILS 


SHIELDING 


VARIABLE-CURVATURE COILS 


NEUTRAL-BEAM NOZZLE 


NEUTRAL-BEAM INJECTOR 


TOROIDAL FIELD COILS 


VACUUM VESSEL 


Record temperature qu ی کک‎ jo 5 MSS : 
for doughnut-shape | d Dr AQ 
tokamak fusion de- oe eo ait ^ . \\ i 
vices was achieved c jus Ww LS. TIS 
with the Princeton * 
Large Torus (PLT), 
right. Equipment cre- 
ates a magnetic ''bot- 
tle” to contain a ring 
of super-hot plasma 
with a 36-inch cross 
section. Tokamak Fu- 
sion Test Reactor 
(TFTR), above, being 
built at the university, 
will have a plasma 86 
inches across. Func- 
tion of neutral-beam 
injectors on both de- 
vices is to force atoms 
into the ohmically 
heated plasma (see 
text) confined by mag- 
netism from field coils. 
TFTR should put out 
more energy that it 
consumes. 
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A 60-million-degree plasma 
brings science closer to an 
unlimited source of power 


By EDWARD EDELSON 


PRINCETON, N.J. 
It's an ordinary day at the Prince- 
ton Large Torus (PLT), one of the 
world's leading fusion-energy re- 
search centers. I’m in the control 
room, watching red numbers on a 
digital counter click backward in a 
countdown. At zero, images on 
video monitors bulge outward for 
an instant, as if to register the 
violence of the fusion reaction tak- 
ing place in the PLT. A wall-to- 
wall bank of computers behind me 
records millions of bits of data 
from the reactions. The console 
operators prepare for the next run, 
due in 214 minutes. 

It's a scene I've witnessed often 
in some 15 years of covering the 
effort to harness fusion energy for 
peaceful purposes. But there's a big 
difference this time, and the differ- 
ence, believe it or not, is repre- 
sented by nothing more than a hole 
in the ground at this Princeton 
University facility. 


Break-even fusion 


I leave the PLT control room 
and stroll across a field to watch 
workmen in an excavation over a 
hundred yards square. Right now, 
there's nothing in the excavation 
but a huge, oddly shaped concrete 
foundation. But this is the site of 
the Tokamak Fusion Test Reactor 
(TETR), the next generation of 
fusion research machines. And this 
construction site is the start of a 
scientific dream come  true—a 


Princeton tokamak 
heats up the race for 


fusion 
power 


dream that could haul humanity 
into a new era of energy riches. 

The TFTR will not be an ordi- 
nary fusion research device. For 
some 30 years, physicists have been 
irying to achieve break-even fusion 
energy—to get out more energy 
than they put in. The TFTR seems 
likely to reach that goal in the 
early 19805 When that happens, 
scientists will have proved that 
fusion power is scientifically feasi- 
ble. The next step will be to con- 
struct a fusion reactor that gen- 
erates electricity. 

But there are still major prob- 
lems to be overcome before our 
homes are lighted by fusion power. 
These are problems of politics, eco- 
nomics, and engineering, however— 
not of basic science. For the first 
time, the almost infinite power 
source of the stars seems to be 
within the grasp of mankind. 

Using that power source is sim- 
ple in principle but astoundingly 
difficult in practice. It starts with 
the familiar Einstein formula E = 
mc, which means that a little 
matter can be transformed into an 
enormous amount of energy. One 
energy-releasing technique involves 
fission, splitting very heavy 
atoms—the energy source in today's 
nuclear reactors. À more effective 
method is with fusion, squeezing 
together light atoms to release even 
more energy. 

Fission energy became practical 
first because very heavy atoms 
such as uranium-235 split sponta- 
neously, By contrast, light atoms 
such as hydrogen resist being 
fused. In nature, hydrogen atoms 
fuse only in the extreme tempera- 
tures and densities that exist in the 
cores of stars. On earth, we've fused 


hydrogen atoms only by using a 
fission bomb to set off the violently 
uncontrolled fusion reactions of the 
hydrogen bomb. 


Lawson criterion 


To build a fusion reactor, physi- 
cists must first strip away the outer 
electrons of hydrogen atoms to pro- 
duce the hot, seething gas called 
plasma. Then they must heat that 
plasma and contain it long enough 
for fusion to occur. They must 
achieve a temperature of about 100 
million degrees C in a plasma with 
about 10" (that's a one followed by 
14 zeros) to 10" particles per cubic 
centimeter (about 10,000 times 
thinner than air) for a time span 
between a tenth of a second and a 
full second. Physicists call this 
combination of density, tempera- 
ture, and confinement time the 
"Lawson criterion." 

Fusion energy is a glittering 
prize because it could be both safe 
and inexbaustible. Fuel is no prob- 
lem. A fusion reactor probably will 
use deuterium, a hydrogen isotope 
with one proton and one neutron, 
and tritium, which has one proton 
and two neutrons. The oceans con- 
tain enough deuterium to meet hu- 
manity’s needs for thousands of 
centuries, and a fusion reactor 
could easily be engineered to breed 
more tritium than it uses. As for 
safety, plasma in a fusion reactor 
would cool down automatically if 
the magnetic-confinement system 
failed, and the nuclear reaction 
would stop. 

The basic problem in fusion 
research can be simply stated: Con- 
taining a plasma is a damned sight 
more difficult than physicists origi- 


Continued 
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nally thought. You can't hold plas- 
ma in anything solid, because it 
cools instantly when it touches a 
wall. The major effort in fusion 
research has been to build a mag- 
netic *bottle" that will hold the 
plasma. 

I saw how tough that challenge 
can be when I visited Princeton 
five years ago. Workmen were just 
building the Princeton Large To- 
rus, fabricating 18 huge coils, each 
weighing 11,000 pounds, to produce 
the PLT's main magnetic field. 
Two other sets of coils produce 
other magnetic fields. All of this 
magnetic energy is needed to con- 
tain just one milligram of plasma 
for a split second in a torus—a 
doughnut-shape  tube-—36 inches 
across. 


Temperature breakthrough? 


This time I came to the PLT at 
Princeton University’s Forrestal 
Campus because physicists had 
just achieved the highest tempera- 
ture yet produced in this kind of 
fusion machine, It was widely de- 
scribed in news reports as a major 
breakthrough. Frankly, I was skep- 
tical. Time and again in the past, 
I’ve seen premature stories about 
“significant breakthroughs” that 
turned out to be nothing of the 
sort. 

But as I talked to the people who 
built the PLT and are building the 
TFTR, I learned that the tempera- 
ture record is indeed significant. It 
is one more goal that fusion scien- 
tists set for themselves and reached 
on schedule. After many years dur- 
ing which disappointment was the 
rule, fusion researchers now rou- 
tinely reach goals on schedule. 
“The key scientific issues of fusion 
energy have been resolved," says 
Anne Davies, who heads the De- 
partment of Energy's tokamak re- 
search effort. 

1 did most of my learning at 


Princeton from Shoichi Yoshikawa, 
who about 10 years ago got the 
basic idea that made the PLT 
possible. Yoshikawa's idea is based 
on a major advance made in the 
Soviet Union. Researchers in both 
countries worked for a long time on 
torus-shaped fusion machines with 
frustrating results. Physicists could 
not make a toroidal magnetic field 
to keep the plasma stable long 
enough. 

Americans had endless problems 
with our version of the torus, called 
a stellerator. The stellerator has 
two magnetic fields, one within the 
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other, to contain the plasma. But 
the Russians had made an impor- 
tant advance. The late Lev Artsi- 
movich used a transformer to pro- 
duce a current in the plasma itself. 
This current produced its own 
magnetic field, which helped con- 
tain the plasma. They called the 
machine a tokamak. 

Yoshikawa improved the basic 
tokamak. He designed a torus 
whose plasma-containing tube is 
fatter—and whose doughnut hole is 
smaller. Yoshikawa calculated that 
such a machine would have several 
advantages, including one that is 
brilliantly simple: A larger radius 
means particles take longer to leak 
out because they have a greater 
distance to travel. 


Beam heating 
Other new ideas were coming 


along. Five years ago, Marvin E. 
Gottlieb, head of the Princeton lab, 
told me about a new technique 
called neutral-beam heating that 
sounded promising. 

Early magnetic-confinement ma- 
chines used only ohmic heating, 
the same principle that makes your 
toaster toast. Run an electric cur- 
rent through a wire or a plasma 
and it gets hot. But ohmic heating 
isn’t enough to put a plasma into 
the fusion temperature range. The 
neutral-beam idea, pioneered at 
Oak Ridge National Laboratory, is 
to heat the plasma further by 
shooting in a beam of hydrogen 
atoms. The atoms penetrate the 
magnetic field because they are 
electrically neutral. Inside the 
plasma, the atoms lose their elec- 
trons in collisions and become part 
of the plasma, adding heat in the 
process. 

On this visit, Yoshikawa told me 
that the neutral-beam scheme had 
indeed worked, but not without 
some trouble. At first, the neutral 
beam just wouldn't give the ex- 
pected heating effect. It developed 
that atoms in the beam were inter- 
acting with one another, reducing 
the beam's effectiveness. The solu- 
tion: a nozzle with dozens of tiny 
openings, separating the atoms just 
enough to prevent interactions. 
"With one stroke, we got a hun- 
dredfold improvement in heating," 
Yoshikawa said. 

The PLT has four neutral beams 
with a total of four megawatts of 
power. Neutral-beam heating al- 
lowed the PLT to set its tempera- 
ture record, Yoshikawa told me. 
With all the neutral beams going 
and the machine adjusted for maxi- 
mum temperature, PLT achieved 
several runs at 60 million degrees 
C. 

To reach the Lawson criterion 
and break-even fusion, all that is 
needed is greater plasma density 


Major U.S. tokamak machines and their goals 


Alcator (MIT): Using extremely intense 
fields, Alcator produces very high- 
density plasmas. It is designed, in 
part, to test the possibility of building 
small fusion reactors. It also serves as 
a test bed for the use of radio waves to 
raise plasma temperature to the fusion 
range. 

Doublet Iii (General Atomic): It is 
designed to study plasmas that do not 
have a circular cross section. Earlier 
versions of Doublet had elliptical and 
D-shape plasmas; the current model 
has a peanut-shape plasma. There are 
indications that such plasmas may be 
more stable than those with a circular 
Cross section. 
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Poloidal Divertor Experiment (Prince- 
ton): PDX is designed to test the 
concept of removing impurities from 
the plasma by the use of special 
magnetic-field coils to divert the impu- 
rities to a collection chamber. Even a 
tiny amount of impurities can reduce 
the performance of a fusion machine 
drastically. A so-called "scrape-off"' 
layer of plasma will be used as a 
protective shield against impurity 
atoms from the chamber walls. PDX is 
also evaluating the stability of a D- 
shape plasma. 

Impurities Studies Experiment (Oak 
Ridge): Originally designed to study 
the effects of impurities and non-diver- 


tor techniques of removing impurities, 
ISX is now being used to study plas- 
mas with a high "beta" (the ratio of 
plasma pressure to the pressure of the 
containing magnetic field). Efficiency 
goes up with increasing beta, but so 
does the difficulty of containing the 
plasma. ISX will operate with a beta of 
six to 10 percent, in the range 
expected in a fusion reactor. 

Ormak (Oak Ridge): Designed to 
investigate neutral-beam heating and 
to study the interaction of the plasma 
with the containing wall, Ormak has 
also been used to study alternative 
ways of heating plasma, such as the 
use of radio waves. 


and confinement time. The PLT 
won't do that. Indeed, none of the 
fusion machines now operating will 
reach the Lawson criterion. Each 
device is designed to investigate 
one or two different factors. 

The TFTR wil put a lot 
of different elements together to 
reach break-even energy output. 
For one thing, it will be significant- 
ly bigger than today's tokamaks. 
The first Princeton Symmetrical 
Tokamak contained a plasma with 
a cross section of 12 inches. The 
PLT’s plasma has a 36-inch cross 
section. The TFTR plasma will be 
86 inches across. In addition, the 
TFTR will have four neutral-beam 
injectors with a total power of 20 
megawatts, five times that of the 
PLT. | 


Tritium confinement 


Equally important, the TFTR 
will be built to work with the 
hydrogen isotopes expected to fuel 
the first power-producing fusion 
reactor: deuterium and tritium. Un- 
der the same confinement condi- 
tions, this combination has 100 
times the energy of deuterium 
alorr عر‎ fuel used so far for plas- 
ma-containment studies. But tri- 
tium is the tricky element because 
it is highly radioactive (although 
short-lived). To make any fusion 
reactor safe, engineers will have to 
achieve near-perfect confinement of 
tritium, a cost factor not included 
in fusion test reactors. The TFTR 
is expected to provide excellent 
working practice in tritium con- 
tainment. 

The TFTR is in what amounts 
to a friendly international competi- 
tion with similar machines, al- 
though it seems to lead the field 
slightly. A European consortium 5 
planning a next-generation toka- 
mak called JET (Joint European 
Torus), but squabbling about the 
site has delayed a start. JET will 
be built near Oxford, England, and 
is expected to come on line in 1983, 
a year or more after the TFTR’s 
target date. The Japanese are 
building a machine called JT-60, 
which is also expected to reach 
energy break-even. But JT-60 will 
not use tritium in its plasma. 

But the tokamak isn’t the only 
horse in this race. There are also 
magnetic-mirror machines, which 
allow the plasma to slosh back and 
forth between two walls of magnet- 
ic force. The Department of Ener- 
gy is planning a Mirror Fusion 
Test Facility, the next-generation 
mirror-machine counterpart of the 
TFTR, at Lawrence Livermore 
Laboratory in California. 


Fusion test results are discussed by 
Princeton researchers Harold Eubank, 
Melvin Gottlieb, Harold Furth, and 


And there is also inertial con- 
finement, a totally different con- 
cept more or less based on the 
hydrogen bomb. Using extremely 
powerful blasts of laser light, ion 
beams, or something similar, re- 
searchers are trying to implode 
tiny pellets of hydrogen, in effect 
creating an internal-combustion fu- 
sion engine [ PS, Dec. ’76]. 

But at the moment, the tokamak 
seems to hold center stage. And in 
the tokamak field, the Department 
of Energy’s money is on the TFTR. 

“All of this work is leading up to 
the TFTR," Anne Davies told me. 
“We really think of the PLT as a 
small-scale test of the TFTR. In 
the magnetic-confinement program, 
the TFTR is the next generation. It 
is where we try to get out as much 
energy as we put in.” 

I got an idea of how difficult that 
might be when I stepped into the 
huge room housing the PLT’s gen- 
erating equipment. Yoshikawa ex- 
plained the intricate, power-hungry 
sequence of events that goes into a 
single PLT run. First, hydrogen 
gas is injected into the torus, kept 
at a near-perfect vacuum. Then the 
network of ohmic heating coils, 
which run parallel to the torus, is 
pulsed rapidly to break down the 
gas, creating the plasma. A huge 
DC pulse then flows into a third 
set of coils, the equilibrium field 
coils, which help contain the plas- 
ma by pushing it inward. All of 
this is to achieve a confinement of 
about 60 milliseconds. 


Flywheel power 


To power the coils, a 96-ton 
flywheel, run by a 700-hp engine, 
drops suddenly from 360 revolu- 
tions a second to 250 revolutions a 
second, putting that energy into a 
generator. The PLT has three such 
systems, so that some 200 runs can 
be made in a 16-hour work day. 
The TFTR will need five times as 
much power. 

But what comes after the TFTR? 


Wolfgang Stodiek (left to right) in the 


Princeton Large Torus control room. TV 
monitors show PLT in operation. 


At this moment, no one can say for 
sure, although almost everyone in 
the field is working furiously on 
the subject. So many options are 
open that every aspect of the 
machine’s design, from the method 
it uses to achieve fusion to its 
purpose, is open to question. One 
school of thought holds that the 
tokamak, while a fine research tool, 
will never be able to serve as the 
core of a working fusion reactor. 


Hydrogen production? 


Another school is busy designing 
and costing fusion reactors built 
around tokamak cores. There is 
uncertainty about whether the ma- 
chine will be used to generate elec- 
tricity, to make hydrogen gas as a 
preview of the “hydrogen econo- 
my" that may result when oil and 
natural gas are very scarce, or to 
run a mixed fusion/fission cycle, 
regenerating fuel rods from current 
nuclear plants by irradiation. 

One thing certain, in the words 
of Anne Davies, is that '"TFTR 
will achieve not just a power break- 
even, but will be a net power 
producer, in terms of heat." And 
that's enormously significant, be- 
cause it marks a new way of talking 
in fusion research. Until recently, 
fusion scientists talked about a mov- 
ing target. Any given year, they 
would say that a working fusion 
reactor was 20 years in the future. 
But now, the 1995 target date that 
was being given five years ago for 
the first power-producing fusion 
reactor still holds. That means the 
basic scientific questions about fu- 
sion have largely been answered. 

But it also means that tough 
questions of cost, size, and engi- 
neering for a fusion reactor can no 
longer be put off until the hazy 
future. Fusion researchers now are 
faced with a long list of practical 
questions: the question of capital 
costs (in dollars per kilowatt), the 
question of generating costs (in 
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Hydrogen bus 


could also heat its own garage 


Dr. Helmut Buchner, Mercedes' hydro- 
gen-project leader, displays model of 
hydride container that replaces gas tank 
on jitney behind him. Hydrogen-absor- 
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bent metals in the tubes can store hydro- 
gen indefinitely with no risk of explo- 
sion. When released by heat, the hydro- 
gen powers bus’ converted engine. 


Heating and cooling—free— 
are byproducts of the 
new hydrogen technology 


By DAVID SCOTT 


"We're ready now," Dr. Helmut 
Buchner of Mercedes-Benz told 
me. “We could save our city of 
Stuttgart over one million gallons 
of petroleum fuel a year by con- 
verting its fleet of 300 urban buses 
to run on hydrogen. Heating—and 
air conditioning— would be free 
spinoffs, consuming no extra ener- 
gy." 

Buchner and his team of re- 
searchers at Mercedes’ Physical 
Research Department have already 
converted several vans and buses to 
run on this limitless non-fossil fuel, 
They've replaced the vehicles’ gas 
tanks with containers of metal hy- 
drides. These alloys soak up hy- 
drogen like a sponge, then release 
the gas when heated [PS, March 
"I5 and March '78]. 

I rode around the factory test 
track in a small, hydrogen-fueled 
city bus. Its standard 2.3-liter, 
four-cylinder gasoline engine had 
been only slightly modified—and I 
couldn't detect anything unusual. 
The engine ran sweetly and accel- 
eration was brisk. But I could tell 
the difference after our drive, by 
sniffing the tailpipe. There were no 
telltale fumes, because hydrogen 


Piping and valve arrangement used to 
evaluate different hydride combinations 
is inspected by author Scott. For ex- 
perimental purposes, Mercedes test bus 
has four hydride-storage units. On pro- 
duction buses, single duplexed contain- 
er would hold the two hydrides used. 
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burns with virtually no exhaust 


emissions—the same reason carbon 
won’t foul up the engine. 

The bus can do 120 miles on one 
filling, enough for a typical daily 
route around town. In fleet opera- 
tion it would be recharged during 
the night at the terminal. It might 
take 45 minutes to refill hydride 
containers with pressurized gas. 

The hydrides that form the vehi- 
cles’ energy-storing “sponge” are 
granulated metals packed in tubes 
and bundled in a container, When 
heat is fed through the assembly, 
hydrogen gas is released and dis- 
charged through a single outlet. 

One big problem with this fuel 
technology is weight. Mercedes’ ba- 
sic unit, which holds 12 gallons of 
hydrogen, weighs a hefty 440 
pounds. A tank of gasoline with the 
same energy content weighs only 
G5 pounds. 

Another drawback is_ limited 
range. Because of the need for 
refueling at special depots, hydro- 
gen is now practical only for local 
transport within a fixed radius—in 
buses, taxis, even ferry boats or 
tractors. But since hydrides store 
up to six times more energy than a 
lead-acid battery, hydrogen-fueled 
vehicles can travel farther—and 
perform better—than any electric 
car now in existence. 

Mercedes has already stretched 
the working radius of its prototype 
bus by using two different metal 
hydrides: one for cold starting and 
warm-up, and another, with twice 
the storage density, for cruising. 

One hydride, titanium-iron alloy, 


can store hydrogen at a usable 
pressure down to —4 degrees F. No 
external heat is needed to release 
gas for starting the engine. After 
that, a small amount of heat (sup- 
plied by engine coolant) will over- 
come the natural cooling effect of 
the gas discharge, and maintain nec- 
essary pressure during warm-up. 

In hot weather, this activating 
heat can be extracted from warm 
alr in the passenger compartment 
by blowing the air over the chilled 
hydride tank, Instant fringe bene- 
fit: free air-conditioning, with no 
added equipment or power drain. 

High-temperature magnesium- 
nickel is used for the second 
hydride, which needs heat of 400 
degrees F or more to liberate the 
hydrogen it stores. When the en- 
gine is fully warm, the exhaust gas 
is piped to this tank through a heat 
exchanger, and the fuel line is 
switched over. In winter, this sys- 
tem doubles as a heater. 


Cheaper in the long run 


Although Buchner estimates 
that it would cost some $1500 to 
convert a standard city bus to 
hydrogen, he stresses the savings 
that would make the switch eco- 
nomical in the long run. Massive 
quantities of hydrogen, he says, 
could be produced cheaply by wa- 
ter electrolysis, perhaps powered 
by solar energy. 

The vehicles themselves could 
pay back energy as they refuel. 

“Those 300 hydrogen-powered 
buses could produce as much heat 
as a half-million gallons of oil a 


A closed-cycle hydrogen 
home could recycle waste 
heat generated by charging 
hydride tanks. Hydrogen 
piped to house from a cen- 
tral source is injected into 
storage tank under pressure. 
This causes a chemical 
bonding action with the 
hydride (a granulated metal 
alloy), releases heat for hot 
water and space heating. 
Added heat comes from the 
family car as its onboard 
hydride tank is charged 
overnight from a separate 
tap. With an annual auto 
mileage of 9000, total heat 
generated could be the ther- 
mal equivalent of 100 gal- 
lons of oil a year. The hy- 
drogen gas itself is used for 
cooking, and also for heat- 
ing the hydride as the gas 
pressure drops. Since dis- 
charging the gas has a cool- 
sl ing effect, a composite tank 
can provide air conditioning 
in summer. A refrigerator 
and freezer can also hook 
into the system. 


year,” claims Buchner. The waste 
heat released as the hydrides ab- 
sorb hydrogen, and the warmth 
already in the tanks from engine 
combustion during the day, could 
be used to supply a thermal power 
station at the bus terminal that 
would feed the electricity grid. 

There is also the possibility of 
extracting hydrogen from natural 
gas or coal, using a selective- 
absorption process that would 
leave the hydrocarbon mixture 
combustible enough for domestic or 
industrial use. This idea, Buchner 
believes, could even make the hy- 
drogen-fueled private car a reality 
some day. 

In this approach, hydrogen from 
a separation plant would be piped 
to your house and stored in a 
hydride tank (see drawing). 
Though Mercedes’ version of a 
“hydrogen homestead” is some way 
off, the company already has an 
experimental hybrid car running 
on a mixture of hydrogen and 
gasoline. This modified 280E se- 
dan carries a lightweight 110-pound 
hydride. With only four-percent 
hydrogen in the fuel, gasoline con- 
sumption drops by 25 percent with- 
out affecting the range or 115-mph 
top speed. And all emissions are 
substantially reduced. 

The hybrid system is under 
study as a possible way to change 
over bit by bit from petroleum 
fuels to hydrogen. But, if there's a 
call tomorrow to save large quanti- 
ties of petroleum, Mercedes is 
already geared up to get those 
hydrogen buses on the road. 
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Inside a zoom lens 
ZOOM 


35 85 ONE-TOUCH 
_- 200M/FOCUS 


CONTROL 


سر 
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Why are zooms expensive? Look in- 
side this unusual 35-85-mm f/2.8 Vivi- 
tar. The optical system is made up of 
12 different lens elements formulated 
from 10 different types of glass. The 
elements are supported within five con- 
centric sleeves. The three front groups 
of lens elements move in combination 
to vary focal length. The entire lens sys- 
tem moves to change focus. A combina- 
tion of a helical cam slot and a focusing 
thread control lens positions in focusing. 
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The 35-140-mm lens is here 
now. The 25-125 is coming. 
And after that... 20-200? 


By A. J. HAND 
PHOTOS BY THE AUTHOR 


Ask any photographer to describe 
the lens of his dreams and he might 
well say something like this: “Give 
me a fast, lightweight, compact 
lens that covers the full range of 
focal lengths from wide angle to 
telephoto. Give it excellent resolu- 
ton, high contrast, and freedom 
from distortions and aberrations. 
And, oh yes, throw in macro focus- 
ing, too." 

Impossible dream? Not with to- 
day's new zooms. Take, for exam- 
ple, the new 35-140-mm f/3.5 from 
Soligor. Or the 28-80 f/3.5 Roku- 
nar. Or the 35-105 f/3.5 lenses by 
Asanuma, Hanimex, Hoya, Soligor, 
and Vivitar. 

Slip any one of these lenses onto 
your SLR and you're ready for just 
about any photographic situation 
that could come along: interiors, 
architecture, landscapes, sports, 
portraiture, nature. In fact, zooms 
are improving so fast, and have so 
many advantages over non-zooms 


that they threaten to dominate the 
lens world in the next few years. 
For example: 

€ Zooms let you get by with 
fewer lenses. That saves weight and 
space in your camera bag. It also 
helps cut down on the number of 
filters, hoods, and other accessories 
you need. 

© Zooms are quick and easy to 
handle. They eliminate time-con- 
suming lens swaps, or the need to 
carry extra bodies with different 
lenses. 

€ Zooms are unbeatable for fol- 
lowing action, keeping it properly 
framed and focused. 

è They give great control over 
perspective by producing the same 
image size from a variety of work- 
ing distances. 

© They give you perfect on-the- 
film cropping. That's a real boon to 
the slide photographer. 

© They can produce unusual 
multi-image effects, as I am doing 
in the photo above. 

e Many have the ability to focus 
up close, closer than most lenses of 
fixed focal length. 


Zoom drawbacks 
Zooms do have their detractors. 


Here are some of the points they 
make: 

€ Zooms are not as sharp as 
lenses of fixed focal length. That 
used to be glaringly true. But good 
modern zooms are now very close 
in sharpness to fixed-focal-length 
lenses. Certainly, they offer all the 
sharpness most people are capable 
of using. 

© Zooms are heavy and bulky. 
True, but not compared with the 
two, three, or more lenses they 
replace. 

© Zooms are expensive. True 
again, but not when compared with 
the cost of the lenses they replace. 
A 75-205-mm telezoom, say, can 
replace at least two lenses in your 
camera bag, and in the case of 
Soligor or Quantaray lenses, can be 
had for under $250. 

© Zooms are slower than non- 
zooms. This is true. In fact, many 
zooms have so much glass that they 
are even slower than their maxi- 
mum aperture indicates. Light loss 
can amount to as much as a half 
stop, as the light is absorbed or 
reflected in passing through a 
zoom. On the other hand, should 
you really call such lenses as the 
30-70-mm f/2.8-3.5 Canon or the 
similar Pentax “slow”? Or the 35- 
85-mm f/2.8 Series I Vivitar? And 
a fair percentage of lenses, with 
maximum apertures of f/3.5, are 
only about a half stop slower. Also, 
when teamed with today’s fast 
films—400 ASA and up for color or 
black and white—zooms can do 
almost any photographic job. 

€ Zooms are lower in contrast 
and more vulnerable to flare than 
fixed-focal-length lenses are. True 
again, but the problem can be 
surmounted frequently by using the 


Good optical pertormance in a compact package is offered by 
these two all-purpose lenses, The 35-85-mm f/2.8 Vivitar uses 
a varifocal design; the Tamron 35-80-mm f/2.8-3.5 has vari- 
able f-stops. Both lenses focus up close to subject. 


lens carefully and selectively. 

The optical quality of today's 
zooms is truly remarkable. Design- 
ing even the simplest camera lens 
is a highly complicated business 
involving countless  interrelating 
variables. If you concentrate on 
one area of performance—sharp- 
ness at close range, say—other ar- 
eas suffer. Any lens is a compro- 
mise, a blend of capabilities. A 
zoom is a bundle of compromises. 


Buying a zoom 


Shopping for a zoom, like design- 
ing one, involves making compro- 
mises. Below are 11 factors to 
consider, listed roughly in order of 
importance. 

1. Mount. Most of the major 
camera makers' lenses have unique 
mounts that fit only cameras of the 
same make. The independent mak- 
ers offer models to fit most cam- 
eras. 

2. Zoom range. You should 
match the zoom range to your 
interests, For nature or sports, you 
might like something in the 80-200 
range. For indoor and architectural 
work, a wide-angle zoom such as a 
24-40 is a good choice. For general 
all-around use, particularly for 
people pictures, a 35-70, 35-85, 35- 


105, or 35-140 will offer the 
greatest versatility. 
3. Zoom controls. Single-touch 


zooms are by far the fastest and 
easiest to handle. They enable you 
to focus and zoom at the same time 
and are perfect for shooting fast- 
moving action. Two-touch zooms 
are slower to handle, but they 
frequently cost less and they give 
you smoother control over special- 
effect zooming shots. 

Continued 
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Two-touch lens on left uses top checkered ring for focusing, 
middle ring for zooming. Lens on right is a one-touch design: 
A single wide ring twists to focus, slides to zoom. One-touch 
controls are usually considered to be faster to use. 


New family of zooms for Minolta SLR 
cameras are 24-50-mm f/4, 35-70 f/3.5, 
50-135 f/3.5, and 75-200 f/4.5. The 
Rokkor lenses cover the most-used focal 
lengths. They are high-quality, ultra- 
lightweight lenses. 


Huge zooms like this 360-1200-mm 
f/11 monster from Nikon dwarf the 
cameras they serve. They also dwarf 
your bank account; list price of this lens 
is around $10,000. At 1200 mm the lens 
is effectively a 24-power telescope. 
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PS BUYER'S GUIDE TO ZOOM LENSES 


18.2 Canon mount/aspherical 

19.4 Macro 

19.4 

13.9 Minolta mount 

19.4 Macro 

23 Nikon mount 

15.5 Canon mount/macro 

11.1 Pentax bayonet mount مويه‎ 
15.5 Varifocal/macro 

18.5 One-touch contro! 
20.3 . Canon mount/macro 

16.6 Pentax bayonet mount 

19.4 Nikon mount 

12.9 Minolta mount 

14.8 

14.1 Olympus mount 

18.3 Interchangeable adapter/macro 
26.0 Varifocal/macro/one-touch control 
14 

26.8 Macro 

22 Macro 

20.8 Macro 

24.7 Macro 

24.5 Macro 

24.7 Macro 

29.0 Interchangeable adapter/macro 
28.0 Macro 

13.1 

26.1 Macro 

21.5 Macro 

240 Macro 

24.2 Contax-Yashica mount/macro 
22.1 Macro 

22.0 Macro 

22.0 Macro/one-touch control 

17.5 Macro | 

19.6  Contax-Yashica mount 

25.8 Macro 

10.6 Fujica universal mount/one-touch control 
15.9 Nikon mount/one-touch control 

` 28.0  Leicaflex mount 

21.7 Mamiya bayonet mount 

20.1 Konica mount/macro 

21.4 Pentax bayonet mount/one-touch control 
16.9 Minolta mount/one-touch contro! 
5.1 lbs. Nikon mount 
4,9 lbs. Nikon mount/extra-low-dispersion glass 
3.2 lbs.  Fujica universal mount 

22.0 Macro 

23.0 Macro 

21.2 Konica mount/one-touch control 
25.9 Pentax bayonet mount/macro 
21.2 Macro/one-touch control 

19.4 Interchangeable adapter/macro 
16.6 One-touch control 

19.5 Macro/2X Matched Multiplier, $60 
16.6 Interchangeable adapter/macro 
25.4 Macro/one-touch control 

35.0 Macro 

33.0 Macro/one-touch control 

30.7 Macro/one-touch control 

35.3 Macro/one-touch control 

28.0 

24.3 Contax-Yashica mount 

45.9 Macro/one-touch control 


Maximum 
Price Minimum Closest focus id Filter 

Lens ($) aperture Zoom (ft.) Macro (in.) life size) size (mm) Length (in.) Weight (oz.) Other data 
24-35mm f/3.5 Canon 640 1/22 1.3 72 3.4 
24-40mm f/3.5 Sun 228 122 — 26  38fE n.a. 72 3.1 
24-ABmm f/3.8 Vivitar Series | 491 122 2.0 77 2.9 
24-50mm f/4 Rokkor (Minolta) 595 {22 23 72 2.7 
25-A2mm f/3.5 Hoya 440 — 1/22 2.6 9.5 FP 25 72 2.9 
25-50mm f/4 Nikkor (Nikon) na. f22 2.0 | 72 4.4 
28-50mm £/3.5 Canon 683 122 3.3 9.8 FP n.a. 58 4.1 
28-50mm f/3.5-4.5 Pentax 525 f22 1.8 52 2.0 
28-BOmm f/3,5 Rokunar 480 = 1/22 7.5" 20 67 3.4 
35-70mm f/3.5 Hexanon (Konica) na. f22 4.0 25 n.a. 3.8 
35-70mm f/2.8-3.5 Canon 782 1/22 3.3 11.8 FP n.a. 58 4.7 
35-70mm f/2.8-3.5 Pentax n.a. f/22 3.3 67 3.0 
35-70mm f/3.5 Nikkor (Nikon) 731 22 3.3 72 4.0 
35-70mm 1/3.5 Rokkor (Minolta) na.  (f/22 3.3 55 27 
35-70mm 1/3.5-4.5 Komura 360 22 2.1 62 2.8 
35-70mm f/3.6 Zuiko (Olympus) 450 /22 2.6 55 2.9 
35-80mm f/2.8-3.5 Tamron Adaptall 460 f22 4.3 2.3 FE 50 62 3.1 
35-B5mm f/2.8 Vivitar Series | 525 6 10.2" FË 29 72 3.6 
35-B5mm f/2.8-4 Sigma na.  f/16 5.6 16.0 FP 33 52 2.9 
35-105mm f/3.5 Asanuma 440  f/16 5.0 8.0 FP 20 72 39 
35-100mm 1/3.5-4.3 Topcon n.a. f/16 12.3 14 67 3.6 
35- 105mm f/3.5 Hanimex 320 . 1/22 4.9 11.8 FP n.a. 72 3.9 
35-105mm f/3.5 Hoya 390 f16 49 11.8 مع‎ 20 72 3.9 
35-105mm f/3.5 Soligor C/D 470  t/16 4.9 5.3 FE 20 72 3.9 
35-105mm f/3.5 Vivitar 455 1/16 45 11.4 مع‎ 20 72 4.0 
35-105mm f/3.5 Vivitar TX 415 —t/16 5.6 13.7 FP 17 72 3.7 
35-140mm 1/3.5 Soligor 589 1/22 5.0 8.8 FE 33 72 4.9 
36-100mm f/3.5 Prinz 350 6 6.6 l 58 2,9 
37-105mm {/3.5 Soligor 433 116 6.0 1.5 FE 29 72 4.8 
38-90mm 1/3.5 Rokunar 350 22 4.9 5.1 FE 25 67 4.3 
38-90mm f/3.5 Sun 198 822 5.0 5.0 FE na. 67 5.0 
38-90mm f/3.5 Yashica 370 1/22 4.9 11.8 FP 25 67 4.4 
38-95mm 1/3.5 Hervic Zivnon 340 122 5.9 3.5 FE 33 67 4.5 
38-95mm 1/3.5 Quantaray 290 f22 5.6 3.3 FE 40 62 4.5 
38-95mm 1/3.5 Rokunar 395 t/22 5.6 3.3 FE 36 67 4.5 
39-80mm 1/3.5 Sigma 278 1/22 10.2" 29 62 3.3 
40-80mm f/3.5 Vario-Sonnar (Zeiss) 840 X 1/22 3.9 |. 55 3.4 
40-105mm f/3.5 Chinon 369 1/22 49 5.1 FE 25 67 4.7 
43-75mm f/3.5-4.5 Fujinon (Fuji) 210 f22 3.9 49 2.4 
43-86mm f/3.5 Nikkor (Nikon) 375 22 3.9 | 52 3.4 
45-90mm f/2.8 Leitz Angenieux 1914 f/22 3.3 Ser. 8 5.6 
45-90mm f/3.5 Mamiya-Sekor n.a. 1/16 4.5 57 4.0 
45-100mm 1/3.5 Hexanon (Konica) 683 t/16 4.9 138FP 8 20 55 3.4 
45-125mm f/4 Pentax 548 1/22 5.0 67 5.0 
50- 135mm f/3.5 Rokkor (Minolta) 417 f22 4.9 55 4.7 
50-300mm f/4.5 Nikkor (Nikon) 1816 f/22 8.2 95 11.5 
50-300mm f/4.5 ED Nikkor (Nikon) 2597 #32 8.2 95 9.7 
54-270mm f/4.5 Fujinon (Fuji) 770 122 8.2 82 8.7 
60-150mm f/4 Rokunar 300 22 6.0 10.0 FE 25 58 4.8 
50-150mm f/4 Sun 128 22 6.7 13.5 FE n.a. 58 5.0 
65-135mm f/4 Hexanon (Konica) 357 1/16 4,9 55 5.0 
70-150mm f/3.5 Ricoh 345 (22 6.6 17 58 5.1 
70-150mm f/3.5 Sigma | 327 122 66  22.1FP 20 52 & 62 5.1 
70-150mm f/3.5 Tamron Adaptall 340 f22 4.9 4.6 FE 40 52 4.9 
70-150mm f/3.8 Asanuma 380 1/22 4.9 55 4.5 
70-150mm f/3.8 Vivitar 250 f22 4.9 16.0 FP 25 52 4.4 
70-150mm f/3.8 Vivitar TX 249 2 4.9 16.0 FP 25 52 4.4 
70-150mm f/4 Quantaray 180 f/22 8.7" 25 62 5.7 
70-210mm f/3.5 Soligor C/D 507 t/22 4.2 8.6 FE 25 67 6.3 
70-210mm f/3.5 Vivitar Series | 550 22 6.3 11.5 FP 46 67 6,2 
70-210mm f/3.8 Hoya 424 = 1/22 6.6 19.3 FP 28 62 6.4 
70-210mm 1/3.8 Rokunar 450 f22 6.66 11.0 غ6‎ 28 62 65 
70-210mm f/4 Rokunar 285 #/22 8.0 58 6.8 
70-210mm f/4 Yashica 365 22 8.2 58 6.5 
70-220mm 1/3.5 Asanuma 450 t/22 4.9 10.2 FP 67 72 7.3 
70-222mm 1/3.5 Soligor C/D 539 22 6.0" 2.0 FE 63 67 7.3 
70-230mm f/4.5 Sigma 352 f/22 66  2L0FP 25 62 7.9 
70-350mm f4.5 Tamron Adaptall 950 1/22 B.2 82 10.8 
75-150mm f/3.9 Hanimex 210 f/22 6.6 58 4.9 
75-150mm f/4 Zuiko (Olympus) 360 f/22 5.3 49 4.5 
75-150mm f/3.9 Rolleinar RS n.a t/22 6.3 58 4.9 


4. Macro. Do you want close- 
focusing capability? It's a useful 
feature, now becoming more and 
more common. It enables you to do 
such things as photograph flowers 
close up, or copy documents or 
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pictures, or photograph (perhaps 
for insurance) valuable jewelry or 
other objects. If you do want close 
focusing, note that there are varia- 
tions in the way it is achieved, 
Most macro zooms require you to 


40.6 Macro/one-touch control 
30.5 Macro/one-touch control 
4.1 Ibs. 

19.8 One-touch control 

15.5 Olympus mount 

20.3 One-touch control 


shift the lens into a macro mode; 
others focus continuously from in- 
finity right on in to less than a 
foot. Some lenses go macro only at | 
a single focal length; others can | 


Interchangeable adapter 
zoom in the macro mode. 


Maximum 


Price Minimum Closest focus (e Fiiter 

Lens EXER ($) aperture Zoom (ft.) Macro (in.) life size) size (mm) Length (in.) Weight (oz.) Other data 

75-150mm f/4.5 Fujinon (Fuji) 410 1/22 5.9 62 5.6 26.4 Fujica universal mount 
75-150mm f/4.5 Komura 300 1/22 4.9 10.0 FP n.a. 52 5.4 21.9 Interchangeable adapter/macro 
75-200mm f/4.5 Rokkor (Minolta) 663 1/22 3.9 | 55 6.1 22.2 Minolta mount/one-touch control 
75-200mm f/4.5 Vario-Elmar (Leitz) 1509 — 1/22 4.0 59 55 6.2 25.6 Leicaflex mount | 
75-205mm f/3.5 Chinon 270 1/22 6.0 67 8.0 41,0 Universal screw mount/one-touch control 
75-205mm f/3.5 Eitar 350 t/22 5.7 62 7.3 30.5 Two-touch. One-touch model ($427) 

| also available ; 

75-205mm f/3.5 Hervic Zivnon 313 422 65 €68FE 40 62 7.2 34.6 Macro 

75-205mm f/3.5 Quantaray 210 f/22 6.9" 40 62 7.0 32.0 Macro 

75-205mm f/3.5 Rokunar 400 f/22 6.2 62 7.3 29.0 One-touch control 

75-205mm f/3.5 Rokunar (macro) 390 f/22 6.6 7.2 FE 40 62 7.1 35.1 Macro 

75-205mm f/3.5 Soligor 396 1/22 6.5 5.5 FE 39 52 7.1 32.8 Macro 

75-205mm f/3.8 Vivitar 319 fí22 6.5 16.8 FP 37 58 6.0 28.0 Macro 

75-260mm f/4.5 Asanuma 436 Ad 6.6 8.3 FE 25 62 6.7 30.3 Macro 

75-260mm f/4.5 Soligor 459 f/22 6.6 8.3 FE 29 62 6.8 31.0 Macro 

78-210mm f/3.5 Soligor C/D 469 t/22 6.5 17.5 FE 17 62 7.4 32.5 Macro/one-touch control 
80-200mm f/3.5 Sigma 379 1/22 2.2 25 62 6.9 28.6 Macro/one-touch control 
80-200mm f/4 Asanuma 400 1/22 62 55 5.5 22.2 One-touch control 

80-200mm f/4 Canon 630 fi32 3.3 55 6.3 26.5 Canon mount 

80-200mm f/4 Hexanon (Konica) 588 f16 2.3 50 62 6.2 29.5 Konica mount/macro 

80-200mm f/2.8 Nikkor (Nikon) n.a. f/32 8.0 86 8.0 n.a. Nikon mount 

80-200mm f/4.5 Pentax 736 1/32 5.3 52. 5.5 19.6 Pentax bayonet mount/one-touch control 
80-200mm 1/4.5 Vivitar 240 32 6.6 55 5.8 24.7 One-touch control 

80-210mm #/3.8 Soligor 365  f/22 6.5 62 6.7 33.5 One-touch control 

B0-210mm f/4.5 Komura 340 1/22 4.9 58 5.7 23.6 Interchangeable adapter or fixed mount 
80-240mm f/4 Sun 198 1/22 8.0 14.0 FE n.a. 67 7.5 42.0 Macro 

80-250mm f/3.8-4.5 Chinon 440 1/22 4.9 72 7.5 34.4 Universal screw mount 
80-250mm f/3.8-4.5 Tamron Adaptall 480 1/22 4.9 5.4 FE 40 62 7.1 31.0 Interchangeable adapter/macro 
85-205mm f/3.8 Samigon 225 1/22 6.3 58 7.0 29.0 i 

85-205mm f/3.8 Soligor 359 1/22 5.0 23.0 FE n.a. 58 7.3 27.0 Macro 

85-210mm f/3.8 Carenar 205 1/22 S6 62 6.7 26.0 

85-210mm f/3.8 Quantaray 175 f/22 5.5 6.5 FE 33 62 6.5 26.0 Macro 

B5-210mm f/3.8 Soligor 399 f/22 5.5 8.8 FE 33 62 6.7 26.5 Macro 

B5-210mm f/4.5 Chinon 389 122 56 55 6.0 23.3 

85-210mm f/4.5 Chinon (macro) 429 f22 6.6 7.9 FE 33 55 5.7 22.2 Macro 

85-210mm f/4.5 Formula 5 240 122 8.0 55 6.5 22.6 

85-210mm f/4.5 Prinz 3B6 f/16 8.2 55 6.7 22.6 

85-210mm f/4.5 Quantaray | 150 122 5.9 55 6.9 22.5 

B5-210mm f/4.5 Sun 115 22 8.2 55 65 22.6 

85-210mm f/4.5 Tamron Adaptall 360 f/22 6.5 7.9 FE 33 55 57. 22.6 Interchangeable adapter/macro 
85-210mm f/4.5 Tamron F 350 f22 5,9 55 5.9 24.7 

B5-250mm f/5 Zuiko (Olympus) 600 f/32 6.6 55 7.7 31.4 Olympus mount 

B5-300mm f/4.5 Canon 940 0822 8.2 Ser. 9 9.6 3.7 Ibs. Canon mount 

90-180mm f/4.5 Vivitar Series | 599 1/22 27.2" FP 50 72 5.2 3B.5 Fiat field/macro 

90-210mm f/4 Hanimex 305 56 8.3 25.6 FP n.a. 58 7.4 28.5 Macro 

90-230mm f/4.5 Asanuma 379 f22 5.6 B.3 FE 25 52 6.7 30.3 Macro 

90-230mm f/4.5 Sears - 199 1/22 6.5 1.3 FE n.a. 62 6.8 34.0 Macro 

90-230mm f/4.5 Soligor 409 fiz2 6.6 8.3 FE 29 62 6.8 31.0 Macro 

90-230mm f/4.5 Vivitar TX 302 f/22 6.5 17.0 FP 25 62 6.5 28.2 Interchangeable adapter/macro - 
90-250mm f/4.5 Komura 380 f/22 6.0 15.8 FP n.a. 62 7.9 36.0 Macro 

100-200mm f/5.6 Canon e 326 t/22 8.2 55 6.8 27.0 Canon mount 

100-200mm f/4 Vivitar n.a. fize 1.0 33 58 5.3 25.6 Macro 

100-200mm f/5.6 Celtic (Minolta) 221 {/22 B.2 55 6.8 20.3 Minolta mount 

100-300mm f/4.5 Asanuma 420 1/22 6.6 8.3 FE 29 62 6.7 31.0 Macro 

100-300mm f/5 Hoya 370 1/22 6.6 17.3 FP 29 62 6.7 30.0 Macro 

100-300mm f/5 Soligor C/D 424 1/22 5.8 19.3 FP 20 67 8.5 41.6 Macro 

100-300mm f/5 Vivitar 365 1/22 6.5 17.0 FP 29 62 6.5 28.4 Macro 

100-300mm 1/5 Vivitar TX 356 1/22 6.5 17.0 FP 29 62 6.5 2B.4 Interchangeable adapter/macro 
100-500mm f/8 Rokkor (Minolta) 953 — 1/32 8.2 | 72 13.0 4.5 ibs. Minolta mount 

120-300mm f/5.6 Sigma 435 = f/22 19.7" 33 62 8.5 37.8 Macro 

135-600mm f/6.7 Pentax 2194 145 20.0 52 22.9 8.9 Ibs. Pentax bayonet mount 
180-600mm f/8 ED Nikkor (Nikon) 6662 1/32 8.2 95 15.9 7.1 Ibs. Nikon mount/stop-down metering/ 

extra-low-dispersion glass 
200-500mm f/6.9 Tamron Adaptall 900 1/22 9.8 B2 14.6 6.0 Ibs. Interchangeable adapter 
200-600mm 1/9.5 Nikkor (Nikon) 1654 1/32 13.0 82 15.0 5.3 lbs. Nikon mount/stop-down metering 
360-1200mm f/11 ED Nikkor (Nikon) 9769 1/32 19.7 122 27.7 15.7 lbs, Nikon mount/stop-down metering/ 
extra-low-dispersion glass 

NOTE: The prices shown here are list prices. Because of the bought at 25- 40-percent discounts. For a good idea of actual Under the heading “Closest Focus Macro," FP means that 
fluctuation of the dollar in relation to the yen and German ma prices, check the ads in a current photo publica- the distance is measured from subject to film plane; FE 


mark, the prices may well be out of date by the time you 
read this. Also, most of the lenses in our chart can be 


5. Optical quality. You can't tell 
if a lens is sharp by just looking 
through it on your camera. If possi- 
ble, buy your lens at a store with a 
policy that lets you take the lens 
home and try it for a few days—and 


tion. The prices given here offer a good indication of 
relative costs, however. 


return it if it doesn't perform satis- 
factorily. Also, some photography 
magazines test lenses and report on 
them frequently. The ‘“Readers’ 
Guide to Periodical Literature” in 
your local library, under “Lenses,” 


means from subject to front lens element. 


will tell you which issue of which 
magazine featured a pertinent test. 

There are also a few rough guide- 
lines to lens quality. For example, 
lenses from major camera makers 
such as Nikon, Leica, Canon, Mi- 


DECEMBER 1978 |-77 


Soligor Vari Tele Zoom converter at- 
taches to almost any standard tele lens 
to turn it into a bargain-basement zoom. 
A 135-mm lens, for example, turns into 
a 100-170-mm zoom with shortened 
minimum focus, little loss in speed. 


Matched multiplier on right, attached 
to the Vivitar 70-150-mm f/3.8 on left, 
converts it to a 140-300-mm f/7.6 lens. 
Vivitar computed the multiplier express- 
ly to match the 70-150, so the optical 
performance you get is excellent. 


nolta, Pentax, Olympus, and so on, 
are almost always top quality. 

Zooms that stay within a limited 
focal range are more likely to have 
good optics. At any rate, that has 
been true, generally, up to now. 

6. Size and weight. 'The smaller 
and lighter a lens, the easier it is to 
tote and pack. 

7. Overall quality. Check the 
lens for: finish. Look at the pins or 
levers that couple it to the camera 
mechanism. Check the fit of the 
lens on your camera. It should go 
on smoothly and mate snugly. Run 
all the controls. Do the zoom and 
focus rings twist or slide smoothly? 
Perhaps too smoothly? A one-touch 
zoom control that slides too easily 
inevitably zooms on its own at the 
worst possible moment. 

8. Parfocal vs. varifocal. Parfo- 
cal lenses stay in focus as you 
zoom; varifocals don’t. That makes 
parfocal lenses easier to handle, 
but varifocals often focus closer or 
weigh less. If you want to do 
streaked zooming shots, however, 
you can't use a varifocal. 

9. Fixed or variable stops. One of 
the ways a manufacturer can ex- 
pand zoom ratio, cut size and 
weight, and shorten the minimum 
focusing distance is to turn to vari- 
able f-stops. This means that the 
maximum aperture of the lens 
changes as you zoom. Our table 
gives both maximum apertures—for 
example, 28-50-mm {f/3.5-4.5 Pen- 
tax, or 80-250-mm [f/3.8-4.5 Tam- 
ron. If your camera has automatic 
metering, the variable aperture 
isn't much of a liability. But it's 
one more small thing to think 
about if your camera isn't au- 
tomatic. 

10. Speed. 'The faster a lens—the 
bigger its maximum aperture—the 


easier it is to focus, the better it is 
for low light situations, and the 
faster you can set your shutter to 
stop action or minimize camera 
shake. 

11. Price. Ive saved this until 
last not because it is least impor- 
tant, but rather because you 
shouldn't let it dictate your choice. 
In general, you get what you pay 
for-but some independently im- 
ported lenses, not linked to specific 
brands of cameras, are truly ex- 
traordinary bargains. And in some 
cases, several different brands, sold 
at different prices, are all made by 
the same manufacturer. 

Those are the main things to 
consider when shopping for zooms, 
but there are some other points. 
When I buy lenses I try to main- 
tain uniformity of controls. I want 
all my lenses to focus on infinity 
when I twist the focus ring clock- 
wise, and I want all my one-touch 
zooms to decrease in focal length 
when I push the zoom ring away 
from me. 

Also, look for clear markings, es- 
pecially f-stops. Some lens mark- 
ings are so tiny they're almost 
impossible to read in dim light. 
Convenient but of less importance 
are a built-in lens hood, or at least 
a detachable hood supplied with 
the lens (all zooms need hoods in 
order to cope with flare), and high- 
traction rubber surfaces on control 
rings that let you make adjust- 
ments with a light touch. 


Is now the time? 


Zooms have improved in giant 
steps over the past few years. Will 
the progress continue? Will the 
lenses get faster, lighter, contras- 
tier, and sharper? Will their zoom 


[Continued on page 144] 


Lens terms you'll need to know 


Speed. The maximum aperture of a lens, 
and thus its ability to collect light. 
Speed is expressed in f-stops. The low- 
er the number, the wider the maximum 
aperture, the "faster" the lens and the 
better its ability to shoot in dim light. 
Most zooms are relatively slow. 

Focal length. Expressed in millimeters, 
the term roughly indicates the "power" 
of a lens. A 50-mm lens is considered 
"normal" for a 35-mm camera. A 100- 
mm lens would be considered ''two- 
power," and a 200-mm gives you four 
power. Focal lengths shorter than 50 
mm give wide-angle views. A 35-mm is 
a conservative wide-angle lens; a 28 is 
probably the most useful. 

Zoom. Zoom is the ability of a lens to 
change focal length, accomplished by 
shifting some of its glass elements. 


Zoom range. A ratio expressing the span 
of focal lengths a zoom lens can cover. 
A 35-105-mm lens has a zoom range or 
ratio of 3:1 and so does a 70-210. A 
100-500 has a 5:1 range. 

Parfocal. A zoom lens that remains in 
focus as you zoom is said to be par- 
focal. 

Varifocal. A zoom lens that must be 
refocused every time you zoom is a 
varifocal lens. 

Variable f-stops. A zoom lens with 
this feature loses a little speed as it 
goes from short to longer focal lengths. 
Typically the change is from f/2.8 to 
f/3.5, a bit less than a full stop. The 
feature makes it easier to design and 
build fast, light lenses with wide zoom 
ranges. 

One-touch control. A control ring that 


twists to focus and slides to zoom lets 
you execute both operations simul- 
taneously and speedily. Its drawback: In 
making one adjustment, you may acci- 
dentally move the other. Non-action 
photographers might prefer two-touch 
controls. 

Two-touch controls. A lens with two- 
touch controls has one twist ring for 
focusing, another for zooming. It is not 
as convenient as one-touch controls. 
Macro. Tightly defined, macro lenses 
focus close enough to produce life- 
size images (1:1) on the film. The term 
is used loosely with zooms, however, to 
describe any lens that can focus close 
enough to produce images around 20 
percent of life size or greater. Few 
"macro'" zooms give much more than 
50 percent. 
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Electronic 
games 
that amuse, challenge, 
and outwit you 


Inside these smart games, 
sophisticated microprocessors 
make them great adversaries 


By BILL HAWKINS 


I looked down at the small clear- 
plastic box in my hand. The tip of 
my finger covered one of the paper- 
thin squares loosely packed inside. 
“Each one of those silicon chips 
can hold up to 128,000 pieces of 
digital information,” said Jim 
Muller, technical spokesman for 
Texas Instruments. “Newer ones 
we’re working on will store over 
256,000 bits.” 

Exotic parts for a sophisticated 
computer system? They could be, 
but in fact each was a typical 
component TI uses in one of its $50 
word-teaching games for kids. And 
it is just one sample of the incredi- 
ble microcircuitry used in today's 
electronic games. 

The miniature size, flexibility, 
availability, and low cost of these 
circuits have drastically changed 
the game and toy industry. Elec- 
tronic video-game pioneers such as 
Atari, Magnavox, Fairchild, and 
Coleco are now competing against 
the non-electronic- and board-game 
makers: Parker Brothers, Mattel, 
Marx, Mego, and Milton Bradley, 
to name a few. 

There are video games that at- 
tach to your TV, using its screen 
for colorful graphic displays of 

Continued 


Microprocessor is the key ingredient 
to all these—and many more—electronic 
games. They can be programmed to play 
anything from checkers to “Simon.” 


Ed 


Magnavox Odyssey uses a complete al- 
phanumeric keyboard for game selection 


Hand games use LED displays to show 
player positions or indicate values. Most 


anything from soccer fields to gal- 
axies in space. And there are hand 
games you carry with you like a 
pocket calculator. You can play 
football (complete with “charge” 
sound effects when—or  if—you 
score a touchdown), blackjack, tic- 
tac-toe, numbers games, checkers, 
and even chess with an electronic 
adversary that's programmed to ki- 
bitz your wrong moves. 

The exact games offered vary 
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and player responses. Sound effects are 
produced through the TV speaker. 


batteries as a power source. 


widely, but the electronic sophisti- 
cation can be described in one 
word: remarkable. Whats made 
this variety possible—at a price 
almost everyone can afford—is the 
microprocessor. 


Miniature brains 


Microprocessors are tiny—but 
complete—computers on a chip. 
They are part of a family of LSI 
(large-scale-integration ) devices 


hand games use nine-volt ''transistor'' 


that contain thousands of transis- 
tors so densely packed you'd need 
a microscope to see them. Unlike 
other LSI chips, however, micro- 
processors are not originally de- 
signed to do something specific. 
Instead, each can be individually 
programmed- instructed to per- 
form any number of operations and 
in any order. A micro that sinks a 
submarine in one game may be 
identical to another that plays bas- 
ketball. Basically, only the pro- 
gramming differs. 

"We used to build games around 
electrical circuits that could be 
produced relatively inexpensively,” 
explained Bob Doyle, technical ad- 
visor to Parker Brothers and de- 
signer of Code Name Sector, the 
first microprocessor-based game. 
"Now we ask what we'd like a game 
to do and then program a chip to 
do it. But we only use microproces- 
sors in games that warrant them." 

Many of the games now avail- 
able were on the drawing boards as 
long as two years ago. The design, 
programming, packaging, and man- 
ufacture makeup is a carefully 
planned—and  secretive— process. 

“Some manufacturers come to us 
with a complete program for the 
games they want,” TI’s Muller said. 
“Others just give us the ideas and 
our programmers work on them.” 

A program is actually just a list 
of special numerical codes for the 
microprocessor to use. Each code 
means something: add two num- 
bers together, store data, retrieve 
it, take in or put out information, 
etc. The programmer turns these 
codes into game moves that may 
just light an LED—or make a tank 
do a 90-degree turn and fire. 

Once a program is developed, it 
is checked on a test computer. This 
computer stores all the commands 
in an EPROM — (erasable-pro- 
grammable read-only memory) and 
executes them as the final micro 
wil in a game package. If the 
program doesn't work properly, or 
requires any other modification 
(slow it down, add more sound 
effects, etc.), the EPROM can be 
erased and reprogrammed. 

The final version is placed in 
ROM (read-only memory) and is 
permanent. This procedure is 
called masking, and if you were a 
game manufacturer, you would 
have spent between $7000 and 
$20,000—and up to a year's time— 
to get a programmed chip that 
costs about $1.75 in production 
quantities. 

Game  microprocessors from 
makers such as TI and Rockwell 
use customized masking, but this is 


not the only way they can go. 

General Instruments, for exam- 
ple, offers off-the-shelf chips that 
are already programmed with par- 
ticular games, but can be “piggy- 
backed" with other chips to add 
more complexity or versatility. 
Place a GI 8600 on a printed 
circuit board with just a couple of 
extra parts (for power supply, etc.) 
and you've developed a unit that 
plays eight variations of handball 
on a TV screen. Want it to play 
Tank as well? Just add a GI 8603 
chip and a switch. It's basically 
that simple for a manufacturer to 
choose the complexity—and ulti- 
mate cost—of a game. 

The newest games, however, take 
the piggyback idea one step fur- 
ther. In these, the ROM containing 
the game program is packaged sep- 
arately and is external to the 
system, allowing you to change it. 
They're called “programmable” 
games, and each game pack or 
module contains a specific ROM 
and a connector (see photo). 

When you plug in the race-car 
module, for example, the program 
inside the ROM directs the micro- 
processor to draw a highway with 
moving racing cars and position 
them depending upon the setting of 
the player’s paddle controls. Sound 
effects are also programmed in 
along with instructions on how to 
keep score and the rules of the 
game. Often one ROM module con- 
tains more than one game. 

Obviously, with plug-it-in-and-go 
flexibility, there's no end to the 
type of programming that can be 
made available to a machine— 
games or otherwise. Bally, for ex- 
ample, is coming out with a module 
containing Bally Basic. Basic is a 
language for programming comput- 
ers. Plug in this module and your 
"game" machine becomes a home 
computer instead. 

The latest Odyssey from Mag- 
navox could easily go in this direc- 
tion since it contains a complete 
alphanumeric keyboard. Presently, 
however, programs would have to 
be developed for the Intel 8048 
microprocessor it uses—but this 
may be just a matter of time. 

Despite their potential future, the 
present electronic games make 
marvelous  adversaries requiring 
skill, patience, technique—and luck. 


Never dull 


When Boris, the electronic chess 
game, reads out, “Are you sure you 
want to make that move?" on its 
(his?) digital display, then gives 
you the right move if you wish to 
be taught a lesson, and then goes on 
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to beat you anyway, you might 
want to do something human like 
pulling the plug. Or when tiny 
LED players suddenly figure out 
you're moving in for a basket shot 
and begin goaltending, you may 
(as I found myself doing) start 
yelling *foul" and begin squeezing 
the hand-held Mattel box as if to 
drive them away. And if your 
spaceship is suddenly blown out of 
existence by approaching aliens (or 
if you're not a very good pilot and 
happen to run into various stars 
thrown your way) in a game from 
Atari, you may never watch “Bat- 
tlestar Galactica" again. 

The “research” I did with these 
games proved to me you won’t get 
bored easily. Most let you play 
against a human opponent or 
against the machine; just flip a 
switch or insert a different pro- 
gram. And many contain sound 
effects that are as spectacular as 
the graphics on the TV screen. 
(You haven’t lived until you’ve 
heard a laser-energy bolt strike 
you.) 

The variety of models and 
brands is enormous—so many that 
the photos shown here are just a 
small sampling of what's available. 
Prices vary, too, depending on the 
type of game and complexity. Some 
could wipe the smile off your face 
with a price tag well over $150. 
Most are heavily discounted, 
though, so shop around. 

Still, as Nolan Bushnell, the 
chairman of Atari, summed it up: 
“Only after you've experienced the 
sheer joy of slaughtering your best 


friend will you know the true 
meaning of fun." 
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The “brain” behind an electronic game 
may be its microprocessor, but other 
support circuitry is needed, as shown, 
to actually play a game. Most hand-held 
games contain all this circuitry con- 
densed on one chip. 
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Atari module consists of a connector 
and programmed ROM integrated cir- 
cuit. ROM can contain as many as a few 
thousand separate program instructions. 


Secret behind Boris' knowledge of 
chess—and witty remarks as you play— 
is in a single printed circuit board load- 
ed with integrated circuits. 
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Pedaling for 
£100,000 


How MacCready 
designed his new plane 
To fly The Channel 


Its 50-odd pounds lifted by 
a 96-foot wing, the Albatross 
will make the try this spring 


By JAMES JOSEPH 
PHOTOS BY THE AUTHOR 


Sometime next spring, as TV view- 
ers worldwide watch their screens 
in fascination, a huge-winged plane 
will lift silently into the still air of 
an English dawn. Pumping furious- 
ly, his biking shoes clamped to the 
pedals that drive the prop, the 
craft's pilot will head towards man- 
powered flight's greatest challenge 
yet: a wind-swept, turbulent, 22- 
mile stretch of the English Channel. 

The plane, Gossamer Albatross, 
is the first man-powered aircraft 
designed to risk the perilous En- 
gland-to-France Channel crossing. 
And it's the first within reach of 
the new Kremer prize— £100,000 


craft as it taxis down the runway on a wheeled cart. The plane's 
gossamer-thin wing has Styrofoam ribs covered with a tight 


sterling (about $200,000), by far 
the loftiest prize ever posted for 
aviation achievement. 

This past July I watched as 
Gossamer Albatross was first rolled 
from its hangar in Shafter, Calif. It 
was 11 months to the day that 
Albatross' look-alike predecessor, 
Gossamer Condor, captured Brit- 
ain's long-unclaimed £50,000 Krem- 
er prize [PS, Jan.]. Condor's his- 
toric flight was the inspiration for 
the new prize the Albatross team 
hopes to capture. 

Last November I was there when 
Prince Philip presented the Kre- 
mer prize to Dr. Paul MacCready, 
Condor's designer and builder. Lat- 
er Henry Kremer himself ad- 
dressed the glittering crowd. De- 
lighted that his prize had at last 
been claimed, the wealthy British 
industrialist tossed out an unex- 
pected challenge. He told the 
crowd that man-powered flight, 


à 


Weirdly beautiful, Gossamer Albatross 


having come so far, should be 
encouraged to go furthur. Then he 
added, almost matter-of-factly, “I 
will post 100,000 pounds sterling 
with the Royal Aeronautical Soci- 
ety for the first to fly man-powered 
across the English Channel.” 

This Channel challenge packs a 
triple whammy of perils: unpre- 
dictable Channel weather, poten- 
tially devastating air wakes, and 
danger to the human pedal pilot. 
The crossing requires what no mus- 
cle pilot has ever risked: overwater 
flight. The course is also 16 times 
farther and hours longer than any 
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plastic skin. The weight of the craft is so evenly distributed 
that it lands and takes off on just two wheels. But crewmen 


steady the wings when maneuvering the plane on the ground 
Copyright 1978 by James Joseph 
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human-powered craft has ever been 
flown. It's a risk not even risk- 
taking Lloyds of London is likely 
to fancy. 

So the consensus after the an- 
nouncement was, as one Britisher 
put it: *It'll be five, maybe ten 
years before anybody is ready to 
risk a dunking in the Channel." 

But Dr. Paul MacCready had a 
far different timetable. While still 
in London, he tackled the new 
challenge. As he saw it, there were 
two distinct problems. One was the 
changeable Channel weather. For a 
crossing, he'd need a few hours of 
virtually still air. This happens 
sometimes in May, June, and early 
July. But even still air at 30 feet 
can be overlaid with turbulences 
just a few feet higher. To com- 
pound the problem, more than 300 
big ships—including giant super- 
tankers—churn the Channel daily. 
For a low-flying sky cycle this 
makes the air a veritable express- 
way of air wakes, any of which can 
cause updrafts strong enough liter- 
ally to shatter a fragile craft in 
midair. 

The major problem, of course, 
was to design a plane capable of 
such an extended flight. Even in 
dead air, the best speed for a man- 
powered Channel crossing would 
be a slow one. The 22-mile crossing 


would take fully two hours under 
the best conditions and consider- 
ably longer under the worst. Until 
now no man-powered craft has 
managed to stay aloft longer than 
about 714 minutes—the record set 
by Condor on its historic flight. 

But successful as it was, Condor 
was never designed or built for 
anything like a 22-mile, overwater 
sortie. At 70 pounds, it 15 too 
heavy. It’s also too fragile. Worse, 
Condor is a locomotive to pedal. 
During his prize-winning flight the 
pedal-pilot Bryan Allen had aver- 
aged nearly 0.43 hp-—a sweat- 
soaked, muscle-wrenching, exhaust- 
ing pace that neither he nor any 
other human pilot could be ex- 
pected to maintain for two hours. 
(Once, after Condor’s historic 
flight, I'd tried muscle-powering the 
big man-plane aloft. Although I 
consider myself to be in good shape 
and of above-average strength, I 
could barely pedal Condor to an al- 
titude of just under three feet. 
Once aloft, I flew less than 50 feet 
further before I plain pooped out.) 

Despite these difficulties, Mac- 
Cready was sure that he and his 
team should attempt a Channel 
crossing. During the transatlantic 
flight home from London, he pon- 
dered ways to meet the challenge. 


.By the time he had alighted from 
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soars aloft on pedal power alone. The pilot works ailerons on front stabilizer wing to make the craft turn, climb, or descend. 


the jet, the basic plan for Albatross 
had formed in his mind. 


Not a Condor clone 


Only 12 weeks later I observed 
Albatross' early morning rollout. 
At first sight, the new plane looked 
like Condor's twin—a huge-winged 
monoplane controlled by a smaller, 
boom-supported stabilizer up front. 
Both Condor and Albatross are 
pushed by a single, pedal-powered 
prop.. Both planes look about the 
same size—18 feet high, 30 feet 
long, with enormous, 96-foot wing- 
spans—almost three feet longer 
than that of a DC-9 jet. On both 
planes the narrow, 19-inch-wide 
pilots compartment hangs cen- 
tered beneath the main wing. 

But looks can vastly deceive. 
Aerodynamically, Albatross is a 
Porsche, while Condor is a Model T. 
Albatross is critically lighter than 
Condor—already 10 pounds have 
been shaved off, and by the time 
of the Channel assault its weight 
may be pared down to 55 or even 
50 pounds. The new plane also has 
a much slimmer wing, which means 
it also has considerably less wing 
area. This makes Albatross a sleek- 
er bird. 

Improved lift gives the Channel 
challenger greater speed than Con- 
dor (13.7 mph vs. 11 mph). Alba- 


£& Aerodynamically, Albatross is a Porsche, while Condor is a 


tross also has a much higher safe 
ceiling. It can soar as high as 150 
feet. Condor could attain only 15. 
Most importantly, Albatross has a 
16-times-greater potential range— 
more than 22 miles against Con- 
dor's 1.4 miles. 


A sophisticated bird 


What has made Albatross the 
Porsche of pedal planes is ad- 
vanced aerospace technology and 
materials. Computer stress studies, 
for example, showed that a thinner 
main wing would reduce drag and 
weight. Similar studies led to the 
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Man-powered chain drive transmits 
pedal motion by means of a long, light- 
weight plastic drive chain (not fully in- 
stalled here) twisted 90 degrees. Air- 
craft-like stick (upper left) controls the 
stabilizer's ailerons—and thus the craft's 
attitude and direction. Wing-warping 
stick (upper right) actuates Kevlar 
cables that twist Albatross’ wing tips for 
large turns. The two small gauges below 
the wing stick indicate pedal rpm and air- 
speed (in mph). Large gauge at left is a 
highly sensitive rate-of-climb indicator. 
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use of new Kevlar 29, a tough, 
high-strength synthetic twine, as 
replacement for drag-prone control 
wires. Another lightweight ma- 
terial, epoxy-bonded fiber graphite, 
was used in place of aluminum 
tubing for the plane’s frame, stabi- 
lizer boom, and king post. Fiber- 
graphite composite weighs only 
about one quarter as much as alum- 
inum but has twice the strength. 

Handcrafting Albatross’ tubular 
fiber-graphite framing was an es- 
pecially tedious job. To form each 
framing section, layers of the graph- 
ite fabric were first wrapped around 
metal tubing and bonded together 
with epoxy. After curing, the inner 
metal tubing was chemically etched 
away. Result: a super-strong, super- 
light tube. 

MacCready also devised a clever 
technique for making the completed 
tubing even stiffer—adding almost 
no weight. He won't reveal the de- 
tails for publication, though, for 
fear of losing his competitive edge. 

"If anything, a lot of this plane 
is stronger than it really needs to 
be," says Bryan Allen, who with 
Kirke Leonard, former builder of 
high-performance catamarans, and 
Bill Watson, a model-plane special- 
ist, did most of the construction. 

Another of Albatross’ secret 
strengths is its see-through skin 
made of special tensilized Du Pont 
Mylar. Once stretched over the 
wing and fuselage, the one-half-mil- 
thick plastic is tautened wrin- 
kle-free by heat-shrinking with a 
portable 400-degree-F heat gun. 
The result is aerodynamic smooth- 
ness—and absolute minimum drag. 

Weight cutting and streamlining 
generated a simple, if astounding, 
result: All drags considered, pedal- 
ing Condor required the energy 
equivalent of pushing, flat-sided, a 
23-square-foot door through the air. 
With Albatross that “door” is re- 
duced to 11 square feet. So Alba- 
tross requires far less human power 
output. It can get airborne with its 
human engine putting out much less 
than one-third hp of energy. By 
latest calculations, only 0.22 hp is 
needed to keep it flying. 

That means easier pedaling. For 
takeoff, the pedal pilot need only 
crank the pedals at 75 rpm—where 
Condor demanded an exhausting 
95-100. To stay aloft in Condor, 
Allen had to keep up a steady 90- 
rpm rhythm; he needs only 50 to 60 
rpm to keep the new bird flying. 
Put in cycling terms, Albatross’ 
pilot needs to expend about the 
same energy as a biker doing 19 


mph. The power demands, though 
constant and strenuous, are moder- 
ate compared with Condor’s. That 
difference alone may put the 
French coast just over the horizon 
for Albatross. 


Crash-tested craft 


Every bit of Albatross’ strength 
and designed-in resiliency were 
dramatically, and grimly, tested 
this past August 12. 

That day, Bryan Allen crashed. 

Riding in an open camera car, I 
panned on Allen as he took off 
downwind, climbed about 20 feet, 
turned left, right, then left again. 

We were right under Albatross, 
the superbird big in my viewfind- 
er, when Allen put the craft into a 
tight left turn. It was a beautiful 
maneuver, but the plane was 
headed straight down at us. 

With Allen cocooned in the pi- 
lot’s capsule, I couldn’t hear his 
frantic hollering. Right after take- 
off he'd lost control of the wing- 
warping cables. These twist the 
wings’ trailing edges to turn Alba- 
tross. 

Suddenly Albatross’ left wing hit 
the ground hard, just 10 feet 
behind us. The cockpit crumpled, 
nearly trapping Allen. Dazed, but 
not badly hurt, he scrambled out. 
But Albatross lay apparently mor- 
tally wounded, its left wing, stabi- 
lizer, bowsprit, and king post bro- 
ken. The pilot’s compartment, and 
its bicycle-like power train, was a 
seemingly unrepairable mass of 
wreckage. 

Half a dozen of Albatross’ crew 
shouldered the stricken craft and 
bore the remains back to the han- 
gar. 

Incredibly, less than an hour 
later the broken left wing was prac- 
tically flight-ready. 

As the crew unrolled fresh My- 
lar, uncapped epoxy, and fitted 
together spare sections of tubular 
graphite, Paul MacCready looked 
up from the hacksaw surgery he 
was performing on the main wing. 

“Albatross is designed for quick 
repair," he explained. “That’s why 
the wing is built in four slip-togeth- 
er sections. If one goes, you simply 
insert a spare." 

He glanced at his watch. It was 
1l AM. 

“We could have Albatross back 
in the air and flying by 9 AM 
tomorrow, if the situation de- 
manded," he said. The situation 
might demand, MacCready im- 
plied, should mishap strike during 
Albatross' cross-Channel assault. 


flying Model T 99 


Having spare parts ready is only 
part of his strategy. 

Besides being an efficient de- 
signer of man-powered planes, 
MacCready has other qualifica- 
tions for leading a Channel assault. 
An authority in atmospheric 
science and instrumentation, he’s 
the founder of AeroVironment Inc., 
a meteorological consulting firm in 
Pasadena. Using his meteorological 
expertise, MacCready has prepared 
a detailed computer model of 
Channel weather and is currently 
pondering weather strategy. 

He's already decided on the 
safest altitude for the flight. While 
in London last year, MacCready 
suggested to the Royal Society rule 
makers that the maximum flight 
ceiling be at least 45 feet. This past 
September, the Society finally an- 
nounced the maximum cross-Chan- 
nel altitude—a generous 150 feet. 
(But at PS press time, they had 
still not published any set of off- 
cial rules.) 

“But,” MacCready told me re- 
cently, his Channel research now 
more refined, “I think 30 feet is 
about as high as we'll want Alba- 
tross and Bryan Allen to fly." 

At 30 feet, though he'll be sus- 
ceptible to the turbulent air wakes 
of fast-passing ships, Allen can 
probably bring Albatross to a 
safe, although wet, water landing. 
Should Allen be forced to ditch, he 
and the crew could simply roll out 
another Albatross and try again. 
Much higher—especially at the 
maximum allowable 150 feet—lies a 
danger zone: an altitude too high 
for a bail-out without a chute, yet 
too low to assure the opening and 
deployment of even a lightweight, 
quick-opening hang-glider chute. 

Allen began shaping up months 
ago for the challenge. He has spent 
hundreds of hours pedaling the 
Ergometer, an Exercycle-like de- 
vice programmed to measure and 
improve a cyclist’s efforts in terms 
of horsepower. He also bikes 40 
miles, five days a week, through 
the San Joaquin Valley’s furnace- 
like heat, in temperatures that can 
hit 115 degrees F. “I’m program- 
ming myself to peak out the very 
day I climb into the Albatross and 
head for France,” he says. 

The team’s basic English Chan- 
nel strategy, although stamped 
“confidential,” is simple but costly: 

© Take three ready-to-assemble 
Albatrosses to the shore on the 
Strait of Dover. 

@ Be prepared, whether through 
wind, weather, or mishap, to lose 
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A weary Allen rests between flights. 
Despite a ventilation hole in craft's nose, 
the Mylar-enclosed capsule gets stifling- 
ly hot, so flight dress is minimal. Note 
simple, efficient right-angle drive train 
running to the prop-shaft sprocket. 


With ribbon air-flow indicators stream- 
ing back from the stabilizer, Albatross 
flies along on aerodynamically sophisti- 
cated, knife-thin wings. Piano wires 


two of the planes. Near one of 
Dover’s small beaches, set up ma- 
jor hangar operations. 

€ Assemble a flotilla, perhaps as 
many as three small, fast boats—one 
to pace Albatross’ flight, one to act 
as Allen’s navigator, and one to 
be fitted with meteorological data 
recorders so its crew can scout tur- 
bulences both near and far ahead of 
—as well as far above—Albatross’ 
flight path. 


Muscles straining, Allen pedal-powers 
Albatross aloft. Upright pedaling posi- 
tion is more natural than semi-reclining 
position in Condor. Another difference: 
Stabilizer boom is almost level with main 
wing instead of lower as on Condor. 


strung from the vertical king post above 
the cockpit support the huge main wings. 
The pinwheel-like prop on the stabilizer 
boom feeds airspeed data to pilot. 


© Using MacCready’s minutely 
detailed printout of weather data, 
bolstered by up-to-the-minute fore- 
casts, wait out a break in the weath- 
er: one of the Channel’s rare, two- 
to three-hour, virtually windless 
periods probably just after dawn, 
before the sea breezes rise, and 
when the fewest ships might be 


expected. 
€ Get airborne fast. And pedal 
like hell for France. 


Build your own Condor 


The original Gossamer Condor is on dis- 
play at the Air and Space Museum of 
the Smithsonian Institution in Washing- 
ton, D.C, But construction details of the 
prize-winning, human-powered plane are 
now available to the public. The package 
consists of 50 pages of text and draw- 
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ings, including 10 large blueprints with 
detailed instructions on how to put to- 
gether your own 96-ft.-wingspan sky 
cycle. Condor plans cost $75 from Paul 
MacCready, 145 Vista Ave., Pasadena, 
Calif. 91107. An information sheet that 
gives facts about the Condor, but no 
working plans, costs $2.—James Joseph 
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PS leisure-home pian 


Underground 
solar house 


The many advantages of an under- 
ground house can be especially 
pertinent if you're building a lei- 
sure home. First, you can be sure 
yóur house won't substantially al- 
ter the appearance of your site. 

Then you have the practical 
advantages: In winter, your fuel 
bill will be dramatically reduced 
because the surrounding earth min- 
imizes heat loss | PS, April '77]. In 
summer, the cool earth will keep 
you comfortable with little or no 
air conditioning. Outside mainte- 
nance is minimized. And if your 
site is a bit too close to a railroad 
or highway, you'l appreciate the 
quiet and privacy afforded. 

Our  solar-heated | underground 
leisure home was designed by the 
award-winning architect, Alfredo 
De Vido. Many readers will re- 
member the Sun Trap he designed 
for last November’s PS and recog- 
nize some of the same features in 
this plan. But in most ways, our 
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underground house is unique. Its 
brick shell, curved for strength 
against the massive earth pressure, 
is shown nestled into a steep hill- 
side. But on flatter terrain, the 
house could be built on the surface 
and bermed with earth after com- 
pletion. The vaulted walls are of 
corbeled masonry, which should be 
within the skills of an experienced 
mason. 

Three tiers of south-facing win- 
dows—about 300 square feet in all— 
bring light and solar heat into the 
house. The first tier shelters a 
greenhouse (actually two; the 
space to the right of the air-lock 
entry is also a small greenhouse). 
The second tier rims the south 
edge of the loft-style master bed- 
room. These windows can be dou- 
ble glazed or made of Beadwall 
["Solar Architecture,” PS, July 
"16| for heat conservation. The third 
tier of windows caps a snorkle- 
shape light scoop, which directs 


light into the back of the house. Its 
curving surface can be lined with 
Mylar to amplify the effect. Auto- 
matic aluminum-clad louvers 
called Skylids [see “Solar Archi- 
tecture” |] insulate these windows. 

Above the house is a hot-air solar 
collector, which provides the 
domestic hot water and additional 
space heat. It is ducted to a rock 
storage bed beneath the floor of the 
house. Both should be designed to 
suit your family and climate. A 
free-standing high-efficiency  fire- 
place supplements the solar heat. 

The house is carefully water- 
proofed, ringed with drain tiles, 
and backfilled with gravel. Wind- 
driven ventilators and a dehumidi- 
fier keep the interior comfortable 
even in humid summer weather. 
The walls are insulated on the out- 
side with two-inch Styrofoam. Thus 
the thermal mass of the masonry 
can be used for heat storage. 

This house is engineered to with- 
stand considerable earth pressures, 
so it may cost more to build than a 
conventional house, depending up- 
on your building site. But with fuel 
and maintenance savings, you 
should recover a higher initial cost 
in a reasonable number of years. 
—V. Elaine Smay 


How to order plans 

Architect's working drawings for the 
PS Underground Solar House are avail- 
able from Alfredo De Vido, 699 Madison 
Ave., New York, N.Y. 10021. A single 
set is $60; four sets are $75. A com- 
plete materials list, including sources 
for Skylids and other special materials, 
is $10 with a plans order. 
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Under-eave 
work center 


makes the most of 
attic space 


Clever design turns a little- 
used attic room into a 
pleasant office, plus 
bedroom and sewing center 


NS 


By V. ELAINE SMAY 
DESIGN BY EDMUND MOTYKA, A.I.D. 
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Making optimum use of an attic 
room often remains an unsolved 
problem. Here, multipurpose built- 
ins snug into difficult-to-use spaces. 
Plywood paneling and furniture are 
stained a honey tone. Wooden louv- 
ers on the window provide sun con- 
trol. No-wax cushion sheet-vinyl 
flooring is GAF's Gafstar, which 
comes in nine- or 12-foot widths to 
allow seamless installation in near- 
ly any room. ü: 


Typical attic room, above, wastes use- 
| — ful space in front of full-height gable 
windows. Chair is awkardly positioned 
under pitched roof, where headroom is 
4 inadequate. Motyka's design (top and 
right) builds in queen-size bed under 
one eave, comfortable padded window 
. سي‎ Seat in gable, and desk under other eave 
(see drawing at left). Pigeon-hole stor- 
age above desk is carved out of rafter 
kan Des SE space. Large hobby/work table, here 
Uum a rue; | Brom e «d AN pie from storage 
3 55 | wall, which also holds painted corru- 
SES OE SE: RPO 6 gated boxes for filing AES notions. 
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The Rocky Flats weapons plant near Broomfield, Colo., yields 2.2 million pounds of radioactive nuclear waste a year. 
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COURTESY ATOMIC INDUSTRIAL FORUM 


Will our nuclear programs leave a legacy of 
disaster for future generations, or are there 
safe ways to dispose of radioactive refuse? 


By ARTHUR FISHER 


By the time you read this, President Carter will have 
received, read, and perhaps reached a decision on what 
may be one of the most fateful documents of his 
administration: the Interagency Review Group (IRG) 
report on the management of nuclear waste. Its impact 
will be enormous; it could determine the future of 
nuclear power in this country. 

Today, 71 nuclear reactors provide 14 percent of the 
electrical energy generated in the U.S. Although the 
subject is controversial, a majority of energy experts 
are convinced that we must continue and expand this 
capability for at least a generation—until other energy 
options come on line—if we are not to suffer an energy 
crunch that would have devastating economic and 
social results. 

But it may not happen. Although the “anti-nukes” 
have marshalled a variety of arguments in the past, 
their most effective sally now concentrates on the very 
real problem of what to do about dangerous nuclear 
waste. State legislatures have responded strongly: 


Spent fuel rods from the reactor at the Brown's Ferry Nuclear 
Station in Alabama are stored in swimming-pool-like holding 
pond. Every year, about one-third of the fuel rods from the 
reactor's core must be pulled and kept under water until they 
cool, usually for several months if reprocessing is done. 


€ The California legislature bounced a plan for the 
53 billion Sundesert nuclear plant because it was not 
convinced that proper waste-storage facilities were 
available. California now has a moratorium on further 
building of nuclear power plants. 

© Later in 1978, three other states—Maine, Iowa, 
and Wisconsin—joined California in imposing similar 
moratoriums. 

€ As of this writing, 11 states have declared they 
will not accept a nuclear-waste depository, and 15 
more, according to the Nuclear Regulatory Commis- 
sion, are thinking of following suit. “It’s like every- 
body's jumping off the bandwagon," one observer told 
me. “Nobody wants other folks’ nuclear garbage." 

9 And in Congress, Republican Senator Charles 
Percy introduced legislation mandating a federal 
comprehensive plan for nuclear-waste disposal by the 
end of January. 

The Interagency Review Group, including repre- 
sentatives of 15 federal agencies involved with the 
nuclear-waste problem, will probably not recommend 
one specific method of disposal, but rather give Presi- 
dent Carter several workable strategies to choose 
from. 

What might these strategies be? What are the 
dimensions of the nuclear-waste problem, and is it 
really solvable? 

Over the last two years, I've tried to gain even a 
modest insight into this complex problem by talking to 
government officials and scientists at nuclear facilities 
both in this country and abroad. I’ve gone to Albu- 
querque, N.M., to learn about what will probably be 
our first deep-burial site; to Woods Hole, Mass., to 

Continued 


Asse salt mine in Germany now serves as prototype waste 
repository where low- and intermediate-level radioactive 
wastes are stored from 1700 to 2500 feet below the surface. 
Wastes are solidified, then packed in 55-gallon drums. Low- 
level wastes can be safely approached, stacked by crane in 
open caverns of the salt mine. In bottom photo at left, drums 
have simply been dumped over ledge to rest in a jumble. Later 
they will be covered with loose rock salt. Intermediate-level 
waste drums, however, are potentially lethal unless they are 
shielded, and must be stored in a sealed-off chamber. Method 
developed at Asse is to deliver iron-hooped drum in heavy 
shielding container, which is positioned over hatch equipped 
with special hoist (below). Operator seated at remote-control 
panel (top photo, left) lowers drum through a 20-foot hole 
into sealed room below, monitors placement of drum on TV. 


Giant tanks under construction at Hanford Project in Wash- 
ington will each hold a million gallons of high-level liquid 
waste. Waste must cool for five years before it can be solidi- 
fied. Double-walled concrete tanks have twin carbon-steel 
liners; they will be covered with seven to 10 feet of earth. 
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France's La Hague Center, near Cher- 


bourg, is one of the world's largest fa- 
cilities for the reprocessing of reactor 
fuel. This UP 2 plant can handle fuels 


A chunk of salt from the projected 
Waste Isolation Pilot Plant site in New 
Mexico is heated to 800 degrees F in a 
furnace at Sandia Laboratories as engi- 
neer Paul Adams observes. Such tests 
measure how this particular salt will 
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D ذه‎ 
from light-water reactors. Spent fuel 
assemblies can be seen under water in 
the holding pool; La Hague can store 
enough fuel for nine large reactors. After 
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react to the heat emitted by buried ra- 
dioactive wastes, Small telescopes out- 
side the furnace are aimed at marker 
pins in the specimen. Thus Adams can 
precisely measure how the salt block 


expands with heat. At right, Sandia s 


a cooling-down period, the fuel rods are 
chopped into bits, the fuel extracted 
from stainless-steel hulls, and plutonium 
and uranium separated for recycling. 


Phil Watterberg inserts a glass liner with 
13 test tubes into an autoclave to test 
materials for the storage canisters that 
will house radioactive waste. Resting on 
a bed of salt and brine are snippets of 
various metal samples 


explore disposal in the ocean’s 
abysses; to Richland, Wash., to 
find out how radioactive wastes can 
be wedded to glass for easier dispo- 
sal. I've interviewed a string of 
federal experts from ERDA to 
DOE. And as part of a tour orga- 
nized by the Atomic Industrial 
Forum, a trade association of some 
600 members interested in promot- 
ing the peaceful uses of nuclear 
energy, I visited fuel-reprocessing 
plants in France and Germany, a 
fast breeder reactor in Scotland, 
and a salt mine near the East 
German border that is a working, 
experimental waste repository. 
Here is what I have learned. 


Early facilities 


Thirty-five years ago there was 
no problem with nuclear waste; for 
all practical purposes, there was 
nothing to dispose of. The first 
significant accumulations of ra- 
dioactive waste began with our 
massive effort to produce atomic 
weapons during World War II. In 
1943, at a remote 570-square-mile 
tract of desolate, semi-arid land in 
southeastern Washington State 
that came to be called the Hanford 
Reservation, the federal govern- 
ment built a fantastic complex of 
nuclear reactors to make plutonium 
for atomic bombs, together with 
fuel fabrication and reprocessing 
plants. 

Today, most of the reactors are 
shut down, but their legacy re- 
mains—millions of gallons of highly 
radioactive waste—effluents of the 
plutonium production process. 
These wastes have been stored over 
the years, for the most part, in 
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in fuel cycle for commercial LWR 
(light-water reactor), uranium and plu- 
tonium are reprocessed from spent fuel. 
Waste contains radioactive fission pro- 
ducts and transuranics. Without repro- 
cessing, spent fuel must be stored. 


large, single-walled tanks buried 


under the ground. And some of 
these tanks, especially the earlier 
ones, have leaked their contents 
into the soil as they corroded. 

The leaks at Hanford—more than 
450,000 gallons of highly radioac- 
tive waste from 20 underground 
tanks—and at other facilities have 
added the most explosive fuel to 
the bonfire of resistance to all 
things nuclear. Particularly embar- 
rassing was a huge leak from one 
tank in 1973. Beginning around 
April 20, some 115,000 gallons of 
waste seeped into the soil until the 
leak was finally detected and 
stopped on June 8. Public outcry 
as well as the concern of nuclear 
scientists and engineers led to a 
program to replace the older tanks 
with double-walled tanks having 
sophisticated monitoring systems. 
(One outcome of this incident was 
not widely reported to the public: 
A report by the National Research 
Council, issued last spring after 
a year’s study, stated that there 
has not been in the past—and is 
not at present—any significant radi- 
ation hazard to public health and 
safety from nuclear-waste opera- 
tions at Hanford.) 

On my visit to Hanford, I saw 
some of the new tanks under con- 
struction (see the photo on page 
91). My guide was Dale Barthol- 
omew, manager of operations for 
Rockwell, one of the industrial 
firms involved in the Hanford Proj- 
ect. “Each one of those tanks mea- 
sures about 75 by 45 feet and will 
hold a million gallons,” he told me 
as we peered down at four of the 
monsters sunk in a huge pit. They 
will be buried under seven to 10 
feet of soil after completion. Thir- 
teen of the new tanks will be 
finished during the next two years. 

Still, 35 years of the military 
program has left a very large quan- 
tity of highly radioactive waste. 
About 9.4 million cubic feet of this 
waste (roughly 70 million gallons) 
is being stored at three federal 
sites: Hanford, Savannah River, 
S.C., and Idaho Falls, Ida. Most of 
it, 6.1 million cubic feet, is at 
Hanford. And even the new tanks 
cannot hold the wastes indefinitely. 

Besides this, there are some 
588,000 gallons of such waste gnaw- 
ing through a single tank at a now- 
shut-down commercial fuel repro- 
cessing plant at West Valley, N.Y., 
and giving everyone concerned a 
gigantic headache. Then there are 
the spent fuel assemblies—highly 
radioactive—that have been accumu- 
lating in storage pools ever since 
the Carter administration placed a 


Half-lives of typical 
radioactive-waste components 


Half-life (years) | 


Radionuclide 


Americium-241 
Americium-242 
Cesium-135 
Cesium-137 
Curium-242 
Curium-243 
Curium-244 
Iodine-129 
Neptunium-237 
Plutonium-239 
Plutonium-241 
Radon-226 
Strontium-90 
Technetium-99 
Thorium-230 
Tritium 


1.6 x 107 
2.1 x 109 


The half-life is the amount of time it 
takes for half the nuclei to decay. After 
ten half-lives, radioactivity level is about 
a thousandth the original. 


moratorium on reprocessing of fuel 
from commercial reactors. In the 
words of a 1977 General Account- 
ing Office report to the Congress, 
“Even if all activities which gener- 
ate radioactive wastes were 
stopped today, the United States 
still would be faced with a ma- 
jor radioactive-waste-disposal prob- 
lem.” 


Levels of toxicity 


All solutions to the problem of 
high- level-waste disposal—the most 
vexing—must wrestle with one 
overriding constraint: time. This 
waste contains radioisotopes that 
are initially very toxic, either 
through lethal radiation or from 
their carcinogenic properties. 
Therefore the waste must be iso- 
lated from human contact, ulti- 
mately, for as long as it takes its 
constituents to become “safe” via 
radioactive decay. 

But how safe is safe? I’ve heard 
some experts propose that an isola- 
tion time of only 500 years or so is 
adequate. I’ve also heard some of 
the more vociferous opponents of 
nuclear power refer to the “million- 
year" waste-disposal problem. The 
huge discrepancy has two sources. 
One is the vast difference among 
the half-lives of the different ra- 
dioisotopes in waste—for example, 
about 30 years for the important 
fission products strontium-90 and 
cesium-137, contrasted to 24,000 
years for the much less abundant 
plutonium-239. (The half-life is the 
amount of time it takes half the 
nuclei of a radioactive substance to 

Continued 
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decay.) The second source is the 
wide latitude available to partici- 
pants in the nuclear debate in 
choosing a level of acceptable risk 
for a given benefit—a familiar argu- 
ment whether the subject is energy 
or seat belts. 

One way to put all this in some 
kind of perspective is to look at the 
graph below, based on a recent 
study at Lawrence Livermore La- 
boratory. It compares the relative 
toxicity of waste from a commer- 
cial reactor, if it were buried deep 
underground, with that of natural- 
ly occurring toxic ores in the 
earth's crust. Most of these have 
half-lives of infinity—they are sta- 
ble and remain hazardous forever. 
Note that if you agreed to settle for 
a relative toxicity about that of 
uranium ore, the waste would have 
to be isolated for something on the 
order of 1000 years. To get sub- 
stantially below that level, howev- 
er, could take a million years. 

In his Washington, D.C., office, I 
asked the Department of Energy's 
John Deutch to comment on what a 
reasonable time frame for the isola- 
tion of high-level waste would be. 
The tall, ex-MIT chemistry profes- 
sor mused for a while and said: 
“My own view is that the mini- 
mum—and I emphasize minimum— 
is 1000 years, because then the 
radioactivity level would be about 
that of a natural-ore body. The 
maximum time scale could be ar- 
rived at in a variety of different 
ways. For example, it would be 
nice if the radioactivity decayed to 
the level of natural background 
exposure, and that time period is a 


YEARS (TIME SINCE REMOVAL FROM REACTOR) 


Toxicity of nuclear waste declines with time. Compari- 
son with relative toxicity of ores in earth's crust is based 
on study made at Lawrence Livermore Laboratory. 


94 | POPULAR SCIENCE 


great deal longer, 100,000 years or 
more. That seems to me an overly 
stringent requirement—even our 
granite buildings emit more ra- 
dioactivity than that... And Im 
not sure it makes a lot of difference 
whether you specify 1000 years or 
10,000. To guarantee 1000 years of 
isolation is already a tough, com- 
plex job, and it’s possible you 
wouldn't need to do things any 
differently to get to 10,000 years." 


Waste-disposal options 


How does anyone guarantee to 
sequester these wastes from the 
environment for such long confine- 
ment times? Many schemes have 
been proposed since the early 
1950's, ranging from fairly straight- 
forward, brute-force techniques to 
some highly exotic, even bizarre 
ones. In 1957, for example, a com- 
mittee of the National Academy of 
Sciences suggested that we bury 
nuclear wastes deep underground 
in geologically stable rock. Lately, 
NASA engineers have nominated 
the Space Shuttle as a "garbage 
truck.” Unfortunately, none of 
these ideas has been explored in 
this country with any real vigor 
until fairly recently. 

Let’s look at these proposed 
waste-disposal technologies, saving 
the most likely till last: 

Partitioning and transmutation. 
Partitioning—the separation of 
high-level nuclear waste into its 
shorter-lived (fission-product) com- 
ponents and far-longer-lived trans- 
uranics (such as plutonium, nep- 
tunium, americium, and curium) 
—could simplify waste-disposal 
schemes. The two 
fractions could be 
stored in different fa- 
cilities with very dif- 
ferent time require- 
ments. Nuclear phys- 
icists have also sug- 
gested that the 
transuranics could 
be further processed 
by transmuting them 
into shorter-lived or 
even stable isotopes 
by bombarding them 
with neutrons, either 
in a nuclear reactor 
or in an accelerator. 
However, this 
scheme does not 
seem workable with 
current reactors. 
The DOE is study- 
ing both the econom- 
ics and the feasibili- 
ty of partitioning 
and transmutation, 
and is expected to 


issue a public report on themin 1980. 

Antarctic ice-sheet disposal. 
Some waste experts have proposed 
at least considering the idea of 
disposing of canisters filled with 
high-level waste in the vast, thick, 
Antarctic ice sheets. A shallow 
hole would be drilled in the ice, 
and when a waste canister was set 
in it, the heat given off would melt 
the ice and allow the canister to 
sink down to bedrock, perhaps 3000 
meters below the surface, in five to 
10 years. The melted ice would 
continuously refreeze as the waste 
descended. But there are many 
difficulties with this concept, not 
the least of which is our ignorance 
of the stability—thermal, chemical, 
and mechanical—of such massive 
ice sheets. In its generally optimis- 
tic report on nuclear fuel cycles 
and waste management, released in 
1977, the American Physical Soci- 
ety strongly urged against explor- 
ing this option. Noting this opposi- 
tion on scientific grounds, a Febru- 
ary 1978 DOE task-force report on 
waste management also commented 
that “a thorough environmental 
analysis of this alternative would 
be required, and, since Antarctica 
is an international region, imple- 
mentation would probably be sub- 
ject to international treaties." No 
federal programs are evaluating 
ice-sheet disposal. 

Space disposal In the early 
1970's a joint study by the then 
Atomic Energy Commission and 
NASA showed that it was techni- 
cally feasible to rocket nuclear 
waste into space. (The sun would 
probably be the ideal disposal site, 
because this natural fusion reactor 
would burn up all our wastes 
handily.) There are considerable 
risks in such a scheme, notably the 
chance of a launch accident that 
could spew large amounts of lethal- 
ly radioactive material over a wide 
area. Also, costs would be very 
high. Nevertheless, the attractive- 
ness of a plan that would forever 
remove these wastes from earth 
remains strong. NASA has been 
studying the use of two Space 
Shuttles to place both a waste 
package and an orbiting transfer 
vehicle into earth orbit. The waste 
would then link up with the trans- 
fer vehicle, and be taken into a 
solar orbit between Venus and 
Earth, or else hurtled into a lunar 
crater. The crater option would 
demand more energy, but makes 
future retrieval of the waste possi- 
ble. Both modes provide long-term 
stability. 

Seabed disposal. The notion of 
burying nuclear wastes at the bot- 
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Waste Isolation Pilot Plant (WIPP), 
shown in recent artist's concept above, 
is proposed by DOE to demonstrate 
how nuclear wastes could be buried 
deep underground. Facility would 
probably be mined in 200-million-year- 
old salt formation near Carlsbad, N.M. 
Final design is undecided, but WIPP 
will hold transuranic wastes generated 
by defense programs on upper level, 
about 2100 feet deep, and higher-level 
wastes—perhaps both commercial and 
military—on lower level some 2600 
feet down. WIPP may also hold 1000 
spent fuel assemblies from commercial 
reactors. (The spent-fuel area is not 
shown here.) After being handled in 


tom of the deep ocean probably 
was born around 1973, when a 
number of scientists began specu- 
lating in earnest about disposal 
sites that were immune from earth- 
quakes or other disturbances, vir- 
tually bereft of life, and completely 
isolated from the rest of the planet. 
One of those involved was Charles 
D. Hollister, an associate scientist 
at Woods Hole Oceanographic In- 
stitution. It seemed reasonable, he 
told me, to look for “the least valu- 
able piece of real estate on the 
planet, an area that we could 
predict reasonably would remain 
unchanged for the next several mil- 
lion years. Such areas exist in the 
sediments covering the floors of 
deep ocean basins, underlying the 
great gyres—ponderously rotating 
water columns hundreds of miles 
across. These mid-ocean deserts are 
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plant shown on surface, wastes would 
move down shafts through rock to 
burial rooms mined out of salt bed at 
different levels. DOE hopes to begin 
operating WIPP in 1985. In photo at 
right, coring engineer from Sandia 
Laboratories inspects section of salt- 
bearing core taken from 740 feet below 
ground in proposed WIPP area, as part 
of ongoing experiments to tell how 
salt will withstand heat of buried 
wastes. Similar tests are being con- 
ducted on granite. In bottom photo, Law- 
rence Livermore Laboratory engineer 
lowers heating rod into hole in granite 
tunnel 1400 feet below Nevada desert. 
Thermocouples measure temperature. 


biologically inactive, under as 
much as 20,000 feet of water, and 
far from the edges of tectonic plates 
(where intense geological activity 
would be probable). 

Now there is a program of sea- 
floor exploration, managed by San- 
dia Laboratories in Albuquerque, 
N.M., with researchers and ships 
from a variety of institutions, in- 
cluding Woods Hole. Using a giant 
piston corer that 1s dropped from a 
point up to 50 feet above the 
water's surface and penetrates sedi- 
ment at the bottom, research ves- 
sels have brought back sediment 
cores up to 80 feet long from sites 
in the Atlantic and Pacific Oceans. 
Analysis of one core retrieved 600 
miles north of Hawaii showed that 
the sediments had lain undisturbed 
for about 70 million years. 

Continued 
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Federal agencies alone have issued over 5600 reports on radioactive- 


D. R. Anderson, supervisor of 
Sandia's Seabed Programs Divi- 
sion, told me it would be prema- 
ture, at such an early stage of 
research, to draw any firm conclu- 
sions about seabed disposal. “But,” 
he said, “we don’t see any technical 
or environmental reasons as yet 
why it shouldn't be feasible." 

Many reservations, however, in- 
cluding some held by the ocea- 
nographers themselves, remain to 
be overcome. The DOE currently 
plans to continue such research into 
1983, and decide then whether 
further exploration of the seabed 
option is indicated. 

Deep underground disposal. 'The 
route that is the most likely one for 
the disposal of high-level nuclear 
waste, the one that will undoubted- 
ly be stressed most in the IRG 
report, and the one that has 
already been selected by a number 
of other nations, is burial deep 
underground in stable geological 
formations. This method relies on a 
multiple-barrier approach. First, 
the liquid waste would be much 
concentrated and transformed into 
a solid that would be immobilized 
in some stable matrix—glass, ce- 
ramic, or some composite materi- 
als. This solid “waste form" would 
then be sealed inside stainless-steel 
canisters, and the canisters buried 
in a vault, mine, or drill hole cut 


into a dry, stable, deep geological 
structure such as bedded salt, gran- 
ite, basalt, or shale. 

Today, this country has no such 
repository. What it does have is a 
plan to build an experimental facil- 
ity, called WIPP (Waste Isolation 
Pilot Plant), whose final aims and 
design had not been completely 
determined as of this writing. It is 
to be mined out of a deep salt 
formation near Carlsbad, N.M. 
(Salt has been a leading candidate 
ever since a committee of geologists 
of the National Academy of 
Sciences recommended it because 
of its favorable thermal, mechani- 
cal, and other properties. ) 

When I first talked to engineers 
at Sandia Laboratories, which will 
manage the WIPP project, it was 
supposed to contain only low- and 
intermediate-level military wastes 
contaminated with transuranics— 
so-called “TRU” wastes. That con- 
cept has been expanded to include 
high-level wastes and, most recent- 
ly, in a recommendation of the 
DOE task force this year, a means 
of retrievably storing 1000 spent 
fuel assemblies from civilian reac- 
tors. The WIPP project is sched- 
uled to be operating in 1985, but 
John O'Leary, Deputy Secretary of 
Energy, says this deadline is “very 
tight” and could slip. 

The first full-scale national waste 


Nuclear wastes—where they come from 


Aside from substances used in medi- 
cal applications and the residues left 
from the mining of uranium ores, 
most radioactive wastes in this coun- 
try originate in fission reactors. Our 
commercial nuclear-energy program 
relies chiefly on the LWR, or light- 
water reactor. At the core of the reac- 
tor is the fuel—ceramic pellets of 
uranium oxide, about one inch long, 
sealed into long, thin tubes of stain- 
less-steel or zircaloy cladding. These 
fuel rods are bundled together in 
metal frames to form fuel assemblies. 
During the fission reaction, two 
very important processes occur. First, 
the decay of uranium-235 creates 
some 300 different products, of which 
about 180 are radioactive (with half- 
lives from seconds to many years), 
as well as the free neutrons needed 
to continue the chain reaction. Sec- 
ond, uranium-238 nuclei absorb some 
neutrons, and decay in a three-step 
process into plutonium-239, which 
can also serve as a fissionable fuel. 
Two of the most abundant fission 
products are strontium-90 and ce- 
sium-137, making up about five per- 
cent of the total. They are not only 
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very dangerous, but are difficult to 
handle because they have half-lives 
of about 30 years—short enough to 
make them very active and too long 
to make their disposal easy. Then 
there are fission products with half- 
lives of a million years or more— 
iodine-129, for example. 

As the fuel in the reactor core is 
"burned," the fission products build 
up and gradually dampen the chain 
reaction by competing with uranium 
atoms for neutrons. Also, the fuel 
cladding can withstand only so much 
heat and radiation before there is a 
risk of mechanical failure. So about 
one-third (depending on the reactor 
design) of the fuel assemblies in an 
LWR are removed each year, and 
replenished with fresh fuel. 

The spent fuel rods, which are not 
only extremely radioactive but also 
produce large amounts of heat, are 
immersed in a storage pool under ten 
to 20 feet of water, which cools them 
and absorbs their intense radiation. 
Until the recent Carter moratorium on 
reprocessing, these spent fuel rods 
stayed about four months under wa- 
ter, by which time enough of their 


transuranic 


repository was originally to have 
been available by 1985, but this 
year's DOE task-force report said 
it could not possibly be ready 
before 1988, and perhaps not even 
before 1993. The government, in 
the face of all kinds of political 
opposition and licensing difficul- 
ties, has not yet settled on sites for 
the first series of repositories. Nor 
has the geologic formation for the 
first and second repositories been 
definitely established. By this 
time, the IRG report should have 
outlined some  choices—perhaps 
salt for the first repository and 
granite for the second. 


Reprocessing moratorium 


The Carter administration’s mor- 
atorium on the processing of spent 
fuel from commercial LWR reac- 
tors has added to the complexity of 
the waste question. No one knows 
how long the ban will continue. 
According to DOE projections, the 
government will provide away- 
from-reactor (AFR) storage for 
spent fuel in 1983. Some nuclear- 
industry spokesmen complain that 
reactors may have to close down by 
the mid-'80's, or even sooner, if this 
doesn't happen, because the fuel is 
piling up in holding pools at their 
plants. Conservative estimates 
from the DOE show that there will 
be about 18,000 metric tons of 


heat and radioactivity had been dis- 
sipated so that their valuable ura- 
nium and plutonium could be ex- 
tracted in a chemical process (the 
Purex process) and recycled. 

Now, however, the spent fuel rods 
need to be stored in holding pools for 
some five years before they can be 
disposed of—-about the same length 
of time as high-level wastes from the 
military program. 

The classification of radioactive 
waste is complex, and is now under 
revision. It depends on the kind of 
radiation emitted (alpha particles, 
electrons, or gamma rays), whether 
elements (those with 
atomic numbers higher than 92) are 
present, the number of curies per 
gram of waste (one curie is an 
amount of radioactive material that 
undergoes 37 billion nuclear disinte- 
grations per second—the activity of 
one gram of radium), and on the total 
amount of power the waste generates 
at a given age. For example, high- 
level waste, extracted from fuel dur- 
ing reprocessing, has high-intensity, 
penetrating, long-lived radioactivity, 
and also generates a lot of heat. 


waste management 


spent fuel in storage by 1985 (with- 
out reprocessing). 

When I asked John Deutch 
about this, he nodded firmly. “No 
doubt about it, the reactors are 
getting constipated, and we have to 
do something about that. If we can 
help it, there won't be any forced 
closing of nuclear plants because of 
a lack of space to store spent fuel." 


Worldwide efforts 


If the United States has been 
laggard in developing waste reposi- 
tories, so have most of the other 
nuclear nations. There is now only 
one operating deep-underground 
waste-disposal facility in the West- 
ern world—the Asse salt mine in 
West Germany. (From guarded 
talks with nuclear scientists on a 
trip to the Soviet Union this Sep- 
tember, I gathered that the Soviets 
don't have any deep-underground 
storage site for high-level wastes, 
although they appear to be pump- 
ing some low-level liquid wastes 
directly into underground forma- 
tions.) 

Asse is an abandoned salt mine 
about five miles from the East 
German border, among the patch- 
work vegetable fields of Lower Sax- 
ony. You step aboard what looks 
like a makeshift cage and then 
plummet down a mine shaft in 
total darkness to the first level 
some 1600 feet below—the top of 
the mine. There, in 1964, the Ger- 
man government began filling some 
of the huge vaults carved out of 
rock salt with drums of low-level 
nuclear waste, and later, in special 
rooms, with  intermediate-level 
waste. This has all been on an 
experimental basis—Asse will not 
be used as a permanent repository 
for high-level waste. 

The German experience at Asse 
is considerable. A Sandia Labs 
nuclear physicist, Dr. Allan Satt- 
ler, returned this year from a 10- 
month stint at Asse, participating 
in experiments that should help us 
in the design of WIPP. He re- 
ported that the burial vaults now 
hold about 14,000 low-level waste 
drums, and 1300 intermediate-level 
drums. 

The burial vaults are awesome 
places. On my visit, my fellow jour- 
nalists and I toured miles of wind- 
ing tunnels lit only bv the head- 
lights of our racketing diesel jit- 
neys, leaving clouds of white, salty 
dust in our wake. When we 
stopped, a guide would throw a 
light switch or turn on a portable 
lamp, and a great chamber would 


Vitrification is a process that greatly 
reduces the volume of highly radioac- 
tive liquid waste and immobilizes it in 
solid glass. One promising technique, 
being pursued at Battelle-Northwest, is 
the spray calciner/in-can melter pro- 


cess, diagrammed at right. Liquid 
waste is sprayed into a heated cham- 
ber, where moisture and other volatile 
substances are evaporated off. When 
the waste reaches the bottom of the 
chamber, it is in calcined, or powdered, 
form. Then it is funneled, along with 
glass-making additives (frit) into a 
storage canister that is heated to 1100 


suddenly appear, its walls scintil- 
lating with crystals. A typical 
chamber is about 200 feet long, 130 
feet high, and 50 feet wide. 

In one, we watched workmen 
using a crane dump 55-gallon yel- 
low drums of low-level waste over a 
ledge. The drums fell in a jumble 
in a bed of dust below. Of 131 such 
chambers, however, only a dozen or 
so have been filled, most on the 
lower level of the mine, about 2400 
feet down. 

The term “intermediate-level” 
used at Asse is strictly relative. 
This waste must be handled re- 
motely and stored in special vaults 
isolated by thick walls of rock salt. 
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degrees C. As the molten mixture 
cools, it congeals into a solid mass 
within the canister, typically ten feet 
long and a foot across. (When one 
canister is filled, a diverter automati- 
cally switches the flow to a standby.) 
Top photo: Battelle's William Bonner 
examines split-open canister of a kind 
used in tests. Fins promote uniform 
heating, cooling. Bottom photo: volume 
of vitrified waste that would be pro- 
duced, per person, from LWR reactors 
if all U.S. electricity were nuclear. But- 
ton at left represents one year's output; 
cylinder, a lifetime's. 


At one point we were led to a hatch 
covering the borehole to such a 
chamber. We were shielded from 
the waste's radiation by the 20- 
foot-thick floor of solid salt we 
stood on. Sometime in the 1980's, 
the Germans expect to experiment 

with placing spent fuel at Asse. 
Nuclear scientists are also ex- 
ploring the use of granite forma- 
tions for waste repositories. Again, 
U.S. researchers are being helped 
by the existence of advanced ex- 
periments in a European country. 
Experts from Lawrence Berkeley 
Laboratory are collaborating with 
Swedish scientists in a major test 
[Continued on page 146] 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


For utilities: solid-state terminals 

Two utilities are benefiting by transmitting high-voltage di- 
rect current some 460 miles instead of shipping coal. Giant 
terminals like the one above convert electricity into DC for 
transmission, then back into AC for use in homes. Lignite 
coal is burned at Minnkota Power Cooperative's mine at 
Center, N.D., to generate electricity, which is converted to DC 
and sent over transmission lines to the Minnesota Power 
and Light plant in Duluth, Minn. General Electric-built ter- 
minals use solid-state thyristor valves (left, along wall) and 
transformers for power conversion. 
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3-D drafter 

Axograph speeds 3-D per- 
spectives made from shop 
drawings, says the maker. 
3-D pictorials may be drawn 
at any angle in space with- 
out measurements or calcu- 
lations. Axo-graph Ltd., 
665, chemin du Lac, Bouch- 
erville, Quebec, Canada, 
J4B 5E4. 


Test-tube plant 


Test Tube Babie is a real 
plant, a genetic copy of its 
parent, grown from a tissue 
culture. Wait seven to nine 
months, then pot it in soil. 
It's $8.95 from Test Tube 
Babie, General Mail Order, 
25 Valley Dr., Greenwich, 
Conn. 06830. 


Indoor lamps 


Now its possible to use so- 
dium lamps for more than 
street lighting—with Cera- 
mulux 4, which has en- 
hanced color rendition for 
indoor lighting, claims 
Westinghouse. The secret: 
higher pressure in the inner 
tube (top). Sodium lamps 
are energy efficient. 
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Warm parkas 


Royal Red Ball’s new GO 
Parka is insulated to keep 
you warm and dry in cold, 
wet weather. The polyester 
insulation is sandwiched be- 
tween a polymer-coated cot- 
ton outer layer and nylon in- 
ner lining. Uniroyal makes 
the $69 parkas. 


Concrete barge 
chills LPG 


Propane gas from Indone- 
sia's undersea wells is being 
liquefied and stored in this 
460-by-136-ft. barge. The 
largest prestressed-concrete 
vessel in the world, it was 
made from precast and cast- 
in-place prestressed con- 
crete. Sections forming the 
hull were bonded with an 
epoxy compound, then ten- 
sioned with multistrand ten- 
dons. The 12 foam-insulated 
steel tanks (half below 
deck) hold 375,000 barrels 
of LPG refrigerated at —50 
degrees F. The crew module 
houses 50. The vessel, the 
Ardjuna Sakti, was built by 
Concrete Technology Corp., 
Tacoma, Wash. 


Tied arches 


Large ships in Milwaukee 
Harbor can easily pass un- 
der this new 120-ft.-high 
bridge. The continuous tied- 
arch structure, 600 ft. long 
with 270-ft. side spans, is 
part of 2.5-mile-long Daniel 
Webster Hoan highway, 
which links two sections of 
the city. 


Future truck 


More room and convenience 
for the driver, less cab noise, 
and better aerodynamics— 
plus built-in sleeping 
space—those are the advan- 
tages of Road Boss 2, says 
the maker, White Motor 
Corp. (Eastlake, Ohio). The 
heavy-duty truck is not yet 
slated for production. 


Classy convertible 


Aston Martin's new V8 Vo- 
lante gets you going at 60 
mph in seven seconds and 
has a 130-mph top speed. 
The $66,000 convertible has 
air conditioning, leather 
upholstery, and an English- 
burred-walnut dashboard. 
Hydraulic rams power the 
soft top. 
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Hybrid tractor 


A double-duty workhorse, 

the Trantor is both tractor 

and family car. Its 80-hp 

diesel powers all farm im- 

plements, yet gives it road 

speeds to 60 mph. An inde- || 
pendent front suspension 
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helps smooth the ride. 
W.S.H. Taylor, Heaton Mer- 
sey, Cheshire, England. 
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Double diving bell for deep-sea jobs | 


It's not a giant frogman but an 18-ton, 1000-ft. depth vehi- 
cle. The unique craft was developed by Perry Oceanograph- 
ics (Riviera Beach, Fla.) for deep-water servicing of North 
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Sea oil rigs. Powered by electric thrusters, it moves side- 
ways, unlike most diving bells. Also unusual: It has two sep- 
arate chambers. The lower one is a conventional submers- 
ible decompression chamber for three divers. The upper 


chamber stays at sea-level pressure for its three nondivers 
who pilot the craft, observe through the 31-inch viewport, 
and work the external robot arms. 


Record-setting white-water span 

Closing the gap over the rugged New River Gorge (above), 
workers bolt together the last two 27-ton arch sections of a 
new bridge in West Virginia. The bridge's 1700-ft. steel 
arch is the world's longest main arch span. The 3030-ft. 
bridge highway sits 876 ft. above the rapids below. Before 
erecting the bridge, U.S. Steel's American Bridge Division 
built two 330-ft. towers on either side of the gorge. Twin ca- 
bleways strung between them supported the huge, 50-ton- 
capacity trolleys and hoists that workers used to maneuver 
bridge sections in place. 


Hardtop convertible Coral runway 
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You can "put the top down" 
on this modified Lancia 
Gamma by removing twin 
roof panels and stowing 
them in the trunk. The car's 
narrow rear roof, braced by 
a steel center beam, serves 
as safety roll bar. Italy's 
Pininfarina designed the 
converted coupe. 


The first offshore landing 
strip, the Reef Runway at 
Honolulu Airport, is built on 
19 million cu. ft. of coral 
landfill. Before construction, 
scale models of the 12,000- 
ft. runway were hydrody- 
namically tested. The site 
reduces aircraft noise and 
pollution over Honolulu. 
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BY SUSAN RENNER-SMITH 


Classy tender uses 


oar or sail power 


The Molly Brown is a practi- 
cal dual-purpose dinghy—a 
daysailer or rowboat. Brass 
and teak trim dress her up; 

full foam flotation makes her 

safe. She's self-bailing, even 
with three adults aboard. 

Her 36-sq.-ft. sail and stand- 

ing rigging stow aboard in 
self-draining, fore and aft 
lockers. The kick-up center- 
board fits under the cockpit 
sole when not in use. The 
oars, securely held by bronze 
pinlocking oarlocks, 

stow out of the way in gun- 
wale slots. Overall length is 

9175 ft.; beam: 414 ft.; price: 

$1295. Squadron Yachts, 23 

Broad Common Rd., Bristol, 

R.I. 02809. 


Boarding pole 

No more balancing acts 
when landlubbers come 
aboard. This 21-in. PVC 
pole (left) makes boarding 
safer. When not in use 
(above), it telescopes into a 
stainless-steel gunwale cas- 
ing. Kromer Marine (759 N. 
Milwaukee St., Milwaukee, 
Wis. 53202) makes it. $30. 


Motor martyr 


The egg-shaped lump on the 
shaft of this Mercury Thrust- 
er electric motor will cor- 
rode—badly. It's a sacrifi- 
cial anode made of zinc with 
copper contact points. Its 
job? To protect the motor 
housing from electrolysis- 
caused galvanic corrosion. 
From Mercury, it's $325. 


Snap-in wipers 
Rustproof thermoplastic 
windshield wipers resist 
warping and breakage, says 
Fram Corp. (Providence, R.I. 
02916). Blades cost $7 a 
set, should last at least two 
seasons. Since they're refill- 
able, you can change squee- 
gees as needed. Rubber re- 
fills are $3.50 a pair. 
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Functional flotation 


This yellow jacket could 
save your life, the maker 
says. Double-lined with 
closed-cell foam, MAX 
meets the Coast Guard's 
15.5-Ib. buoyancy standard. 
The collar has a roll-out 
hood. Price: $110. Atlantis 
Weathergear, Bay St., Sag 
Harbor, N.Y. 11963. 


Self-stowing sail 
This device lets you reef or 
stow the mainsail without 
leaving the cockpit. The sail 
rolls up inside the mast. 
Either a mast crank or option- 
al remote linkages will work 
the Stoway 2. Cost: $5000 
and up. Hood Yacht, Box 
1049, Marblehead, Mass. 
01945. 
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BY R. L. STEPLER 


Concrete mixer 


Porta-Mix's polyethylene 
drum has eight vanes to mix 
up to 160 Ibs. of sand, ag- 
gregate, and cement for con- 
crete projects. It's powered 
by a V4-hp electric motor. 
Price: $199.50. Maker: Fos- 
ter-Hyatt, 1083 Bloomfield 
Ave., West Caldwell, N.J. 


07006. 
Safety saw Sharpie 
In case of kickback, Saf-T- Plumb Sport Axe is made 
Brake will stop this saw's from hot rolled steel instead 
chain in less than a second, of forged bar stock. That's 
Skil claims. The 14-inch so the tool can be machine- 
gas-powered saw also has ground to a super-sharp cut- 
vibration-dampened han- ting edge, says the maker, 
dies, sound-control muffler, Ames (Box 1774, Parkers- 
and sprocket nose bar with burg, W. Va. 26101). Price: 
chromed chain. Built by $9.50, 
Skil, it's $170. 


Sticky sander Tiny table saw Motorized six-inch jointer 

Attach 3M's conversion pad Dremel's Model 580 table If you want to do high-quality cabinetry work, you'll need a 
to your vibrator sander and saw measures only 13 by 12 jointer. This precision planing tool smooths and squares 
those pesky clamping or by nine in., but has a 2.2- warped or bowed commercial lumber so you can accurately 
screwing operations to amp, 9800-rpm motor that assemble woodworking projects. Rockwell's new six-inch 
change sandpaper are over. lets you cut up to 1 in. at 90 jointer has a nine-amp, 7000-rpm motor, a center-mounted, 
You simply stick 3M's deg., 34 in. at 45 deg. The two-knife, cartridge-type cutter head, and a 36-by-614-inch 
Press-N-Sand paper to the table-top saw costs $89.95, table. The tool's fence tilts 45 degrees in and out, with stops 
pad. Price of the pad and Dremel, 4915 21st St., Ra- at 45 and 90 degrees. Price of the Model 6 jointer: $350. 
five sheets of sandpaper: cine, Wis. 43506. Rockwell Power Tool Div., 1755 Lynnfield Rd., 

$1.73. Memphis, Tenn. 38138. 
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Whats New 
IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Inside faucet 


One hand controls water 
temperature, flow, and di- 
rection with Tipturn. The 
plastic faucet moves left 
and right, up and down, for- 
ward and backward to reach 
all areas of a sink. Price: 
$24.95, from Pryde, 3517 
Cardiff Ave., Cincinnati, 
Ohio 45209, 


Shower stall 


Knockdown 32-by-32-in. 
shower stall has optional 
high base to permit plumb- 
ing runs to a remote drain. 
Price of the ABS unit ranges 
from $110 to $130. Maker: 
Plaskolite, 1770 Joyce Ave., 
Columbus, Ohio 43216, 


Outside faucet 
Frostproof sill cock gives 
anti-syphon, self-draining 
protection, claims maker, 
Mansfield Sanitary, Inc. 
(Perrysville, Ohio 44864), 
It's available in three mod- 
els for threaded or sweated 
connections. Prices range 
from $10 to $15. 


Vapor-barrier paint 
Glidden says Insul-Aid pro- 
vides an effective vapor bar- 
rier that keeps moisture and 
heat inside your home, helps 
protect insulation and exte- 
rior paint. The latex primer- 
sealer's perm rating is O.6. 
Glidden, Cleveland, Ohio 


44115. 
Humidifier Knock-down chair Draft booster 
You'll be more comfortable Tubular-steel chair has Posi-Draft maintains con- 
if you humidify the warm, foam-filled cushion, canvas stant draft in wood-stove 
dry air that comes from your or netting sling. It is suit- chimneys even when cold. 
furnace. Good-Bye-Dry d.i.y. able for both indoor and out- Speed control adjusts motor 
kit installs in warm-air duct, door use, and folds flat for to draft needs of fire. It fits 
is rated at 16 gal./day. storage. Pak-A-Way furni- five-to-eight-in.-dia. pipes. 
Price: $70. Comfort Enter- ture is made by Easirider Tjernlund Products, 1620 
prises, Box 323, Leola, Pa. Co., Ethel St., Northampton Terrace Dr., St. Paul, Minn. 
17540. NN1 5ER, England. 55113, makes it. 


Floor safe 

Out-of-sight safe fits flush in 
the floor. It's made of 14" 
steel plate, and comes in 
three sizes: 5" by 5" by 7" 
($80); 6" by 8" by 7" 
($90); and 6" by 12" by 7" 
($100). Manufacturer: Deer- 
field Lock Co., Deerfield, 

Ill. 60015. 
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BY WILLIAM J. HAWKINS 


Sprinkler control 


Hook this box up to your un- 
derground sprinkler system 
and you can forget about 
watering the lawn. A small 
microprocessor controls up 
to 500 sprinkler heads, 

with a choice of six starting 
times daily for up to two 
weeks. It's $198 from Toro, 
Box 489, Riverside, Calif. 


Moisture tester 

Pop in a sample—coffee, 
sand, cement, tobacco, pa- 
per, virtually any organic or 
inorganic substance—and 
the Compu-Trac analyzes 
the moisture content to 
within 0.1 percent. The unit 
is automatic and self-cali- 
brating. It's made by Motor- 
ola and costs $2795. 
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One-board home computer 


Most home-hobbyist computers need many extra printed cir- 
cuit boards, which must be wired together for anything to 
work. The Superboard, however, comes complete; all the 
circuitry is on one large PC board. Add a power supply and 
video display and you're ready to go. High-level Basic pro- 
gramming is built in along with a monitor program for in- 
stant control. It comes with 8K of RAM (8000 bytes of ran- 
dom access memory) and has graphics capability (256 by 
256 graphic points on the screen). It's $279 from Ohio 
Scientific, 1333 S. Chillicothe Rd., Aurora, Ohio 44202. 
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Eight-inch floppy 


Hundreds of thousands of 
pieces of data are available 
to your computer with this 
new dual, double-sided, 
eight-inch floppy disk sys- 
tem, with controller and DOS 
software for 6800-based 
systems. $2495. Smoke Sig- 
nal Broacasting, 6304 Yucca 
St., Hollywood, Calif. 
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Memory watch 


Now there's no excuse for 
forgetting your anniversa- 
ry—or any other important 
date. Program this Memory 
Bank Calendar watch from 
Seiko with any number of un- 
forgettable days, and a 
blinking LCD display will re- 
mind you of them up to a 
year in advance. Price $225. 


Pilot's calc 


Flying your own plane takes 
nerve. Knowing where 
you're going, however, takes 
smarts. That's the reason for 
this pocket flight computer. 
It computes headings, air 
and ground speed, ETA, and 
time. Kit is $169.96; as- 
sembled, $229.95, Heath 
Co., Benton Harbor, Mich. 


NNhats New 
FOR YOUR CAR 


BY ED JACOBS 


Battery booster 


Quick Start uses house cur- 
rent to start a car with a 
dead or weak battery in less 
than 15 seconds, claims 
Great Plains Products Co. 
(Box 82632, Oklahoma 

City, Okla. 73127). You can 
also do light welding or sol- 
dering with its carbon-tip at- 
tachment. Price: $64.50. 


Spare inflator 

Do you have a space-saving 
spare tire on your car? The 
inflation cylinder with it can 
be used only once. Space 
saver Tire Inflator is a com- 
pact replacement cartridge 
from Unival Corp., 157 Sum- 
merfield St., Scarsdale, N.Y. 
10583. It's $6.99. 


Compact speaker 
The narrower oval shape of 
the Klassic 8072 stereo 
speaker allows you to fit it 
in today's smaller car inte- 
riors. It has a 20-ounce ce- 
ramic magnet and 30-watt 
(rms) capacity. 584.95 per 
pair. Acoustic Fiber Sound 
Systems, Box 50829, Indian- 
apolis, Ind. 46250. 


Cab organizer 

You can ease the clutter in a 
standard-size pickup cab, 
and add lockable, hidden 
storage at the same time 


with a Truck Caddy. It’s all 


steel, has two side bins, a 
top tray, and a locking cen- 
ter compartment. $65. 
Stowline, Box 3760, Kent, 
Wash. 98031. 


Pressure monitor 


Tyr-Spy automatically moni- 
tors tire pressures on Ameri- 
can-built vehicles with dual 
rear wheels. When an abnor- 
mal pressure condition de- 
velops, an LED flashes a 
warning. $24.80 per wheel. 
Tyr-Spy, Inc., 11325 Reed 
Hartman Business Center, 
Cincinnati, Ohio 45241. 


Tailgate protector 


You can shield the tailgate 
of an American-built pickup 
with this stainless-steel 
edge guard. It fastens to the 
tailgate with rust-resistant 
zinc-plated screws (left). 
Price: $22.75. Flex-N-Gate, 
1306 E. University Ave., Ur- 
bana, Ill. 61801. 


Plug-in voltmeter 


Car Tester plugs into your 
car's cigarette lighter to 
monitor battery condition 
(engine off) and the electri- 
cal system (engine running). 
It's illuminated, and costs 
$14.95. Trans World Trade 
Enterprises, Box 24797, Los 
Angeles, Calif. 90024. 


Stay-in-place cap 
Don't remove this cap. À 
spring-loaded door in its 
center pushes down when 
you insert the filler nozzle. 
Clean-Fill is available only 
for cars using unleaded fuel. 
Price: $6.98, Afco, Inc., 

Box 8001, Ft. Worth, Tex. 
76112. 
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Utility 


-two ways to cleanup 
your work area 


Take your choice of easy- 
to-build freestanding or 
roll-about storage centers 


By BOB WILSON 


Utility storage areas eliminate 
clutter and let you find items fast. 
Those spare windshield-wiper 
blades, for example, should be 
stowed with other car accessories, 
not buried behind paint cans. Stor- 
age centers can also keep danger- 
ous items—poisons, caustic clean- 
ers, power tools—away from cur- 
ious children and pets. 

These two clever storage centers, 
built for us by the American Ply- 
wood Assn., are easy to construct, 
and will help in organizing your 
shop, basement, or garage. 
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ROLLING CHEST 


Movable chest rolls open for easy access to shelves 
and perforated-board rack. Unit, which can be padlocked, 
doubles as movable work counter. 


One storage center, illustrated at 
right, is a freestanding shelf unit. 
This design uses the shelving’s own 
weight and load to hold the unit 
firmly against a wall. Follow the 
plans provided to cut three 615- 
foot-long shelves from a single 
sheet of plywood. (This efficient 
design could qualify for our annual 
plywood-projects contest. Entry 
rules for 1979 were announced in 
last month's issue.) 

'The second design, shown below, 
is a childproof storage center on 
wheels that can double as a mini- 
workbench. Shallow shelves on one 
side keep small cans and bottles 
readily accessible. The perforated- 
hardboard insert has hooks for 
paintbrushes or small garden tools. 
The opposite side of this mobile 
center has four divided shelves, 


each almost a foot deep, that 
provide plenty of room for buckets, 
air filters, paint trays, and rollers. 
Open or closed, the storage cen- 
ter will roll into a corner or push 
against a wall. The top has more 
than four feet of work surface for 
quick paint jobs or potting plants. 
Remove the lock and the unit 
becomes a toybox. Assembly? Just 
build the two boxes and hinge them 
together. Gs) 


MATERIALS LISTS 
Freestanding shelves 


` A-C exterior or A-D interior APA grade-trade- 


marked plywood—one 4'xB'x34" sheet 

Standards and brackets—four 8-ft. 2x4's 

Nails and white glue 

Rolling chest 

A-C APA grade-trademarked plywood—two 4'x 
8'x!5" sheets 

Perforated hardboard—2'x4'x1" 

36" continuous hinge, five industrial rubber- 
wheel casters, padlock hasp and turnknob, 
nails, and glue 


| 


-— 3B = 


ete" j 


BOTTOM B 


l LT | 
z A-C APA PLYWOOD 


_ ا 


FREESTANDING SHELVES 


PLYWOOD aes, ek: 


^. SHELVES ee ا‎ 


6-6" 


=" PLYWOOD 


GUSSETS /X 
NE 2ud4's 


^L suk" LONG 


4 | tb 
M | 384 
1G ge 
| GUSSETS 


ليت الت 85 
e-e"‏ 


d 
+ 
ü 
5 


ا 
pd"‏ 
0 


هم 
"e‏ 


" | 
| | 
[3 i 
B 


SHELVES 9" 
9" 
9" 

$a ظ‎ 

=" PLYWOOD CUTTING DIAGRAM 


Instant storage on nearly 20 feet of 
shelves makes this unit especially handy 
for a masonry wall. Even when empty, 
shelves do not need anchoring. 
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Precision is easy with 
these Tips for 


shop 
accuracy 


By ROSARIO CAPOTOSTO 


Have you ever measured and cut a piece of wood 
“right on the line,” then wondered in amazement why 
the results were somewhat erratic? Do you have diffi- 
culty in adjusting a saw blade to cut a true right angle, 
or dowel joints to fit as they should? And do you 
fumble when attempting to start a bevel cut precisely 
on the mark? 

If these and other operations around the shop tend 
to throw you into an occasional mini-tantrum, take 
heart; the tips and shortcuts illustrated here should 
help you get squared away and do better work, easier 
and faster. Accuracy in shopwork is not difficult— 
the proper use of tools, a few simple jigs, and only a 
little extra effort (like taking the time to measure pre- 
cisely, then measure again) will do it. 


A diamond-pointed scribe is used for marking metal, plas- 
tic, and even glass. It makes a clean, visible mark—unlike 
a pencil point used on the same types of surfaces. 


The basics—how not to draw a line: Use a freshly sharpened, hard-lead A sharp knife gets closest to the 
A blunt-pointed soft-lead pencil held pencil for marking. It gets closer to the ruler's edge and gives greater accuracy. 
vertically makes a thick line too far ruler when held at a 45-degree angle, Hold the knife at just a slight angle 
from the edge of the ruler. and its point will stay sharp longer. to offset the beveled edge. 
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When 
edge to bring the graduations closer to 
the work. Avoid using the rule's end. 
Inside graduations are more accurate. 


When marking for duplicate or mat- hold the rule on 
ing components, trace around the ac- 


tual part, if possible, using a knife. 


measuring, 


This method gives maximum precision. 
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18" CENTER-FINDING RULE 18' 
6 7 8 9 10 11 t 


Inside measuring rule on this fold-up 
ruler lets you lay it flat for greater 
accuracy and take short measurements 
without unfolding it entirely. 


A centering rule has identical gradu- 
ations on both sides of centered zero. 
It's an excellent tool for finding the cen- 
ter of the work quickly and accurately. 
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The correct way to draw a line with 


a square: Place pencil on the mark 


first, slide the square up to it. Then 
the line will exactly match the point. 


ore doc A 
To divide a board into any number of 
widths, set rule diagonally so inch 
marks on outer edge match needed 
number of parts. Mark each increment. 


There's always error introduced when 
transferring a drawing to the work. 
Cure: Use the original drawing. Put 
rubber cement on one surface only. 


This line-up board allows you to mark 
precisely the entry point for a straight- 
edge saw. Be sure back edge of work 
is exactly on line as well. 


Turn the page for more 
shop-accuracy tips 
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A bevel-cut location can be precisely 
pinpointed by first cutting a bevel in 
a piece of scrap wood to which a strip 
is tack-nailed. Flip the beveled scrap 


A beveled strip placed snug against 
the saw teeth shows exactly where the 
cut line will be, The rip fence is ad- 
justed so the work then lines up. 


A high fence guides the saw for per- 
fect entry into the work when making 
an internal cut. The blade guard must 
be retracted, so take extra care. 
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upside-down, and place the bottom 
edge on the line to be cut. Move the 
guide strip into position against the 
back edge. Nail in the guide strip, 


This parallel-frame jig can be ad- 
justed to control the left and right lim- 
its for a multiple-pass operation such 5 
dadoing. Use with portable saw as well. 


Saws with wrap-around bases must 
use a shallow guide. Depth-of-cut nut 
is loosened, and blade is pressed into 
work. Nut is retightened and cut made. 


remove the scrap wood, and make the 
cut. Then the bevel cut will be made 
right on the line. No other method is 
as accurate as this one. 


This jig lets you cut left or right 45 
degree miters with consistent accuracy. 
A shallow kerf cut into the base serves 
for an accurate initial line-up. 


A pair of adjustable gauges such as 

this will assure repeatable accuracy 
when cutting more than one piece of | 
work to the same dimensions. 


You don't need a drill press to use Accurate dowel joints are nearly im- Use headless nails as registration pins 


drill-press plug cutters, They'll work possible to make with a hand drill un- for gluing butted assemblies—they 
with an electric drill if you first make less you resort to doweling through wont slide. Make hole with nail, re- 
a depression with a countersink. one piece of wood from the outside. move, insert headless nail with pliers. 


Butt-jointed cross members such as Nails must be only partly driven into A spacer that has the same thickness 


shelves are accurately located and cleats to permit easy removal after as- as the shelving to be installed is used 
easily assembled if temporary cleats sembly is complete. Be sure to remove to obtain accurate placement of these 
are nailed to the side members. them before the glue sets, however. temporary assembly cleats. 


Early trouble: This two-foot portion of 
a four-by-eight-foot plywood panel is 
almost -inch off square. Lax controls 
demand careful check of raw wood. 


An easy way to avoid squaring out To check a saw's 90-degree accuracy, 
the inside corner of a blind dado or make cut, flip one piece front to back. 
rabbet is simply to cut through—fill the If saw is tilted, a wedge will show 
void with matching wood blocks later. (left). Right cut is accurate. 
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Rent-a-bay 


-Coming trend in 
diy. auto repair? 


By RAY HILL 


Before I finished tightening the 
clamps and hangers, I walked un- 
derneath the car from the exhaust 
manifold to the tailpipe to make 
sure everything had adequate 
clearance. A couple of bays down a 
man was installing an automatic 
transmission. Next to him a fellow 
was doing a tuneup. 

Sounds like a scene that could be 
found in any multi-bay dealership 
garage, doesn’t it? It wasn’t. I was 
in Larry’s Rent-A-Bay, a six-bay 
do-it-yourself garage in South 
Windsor, Conn. For $77 I installed 
a new exhaust system and new 
front-brake pads on my "74 Vega 
Kambach. Parts and labor for the 
exhaust system alone would have 
been $140 at my Chevy dealer’s. 
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How big is the rent-a-bay busi- 
ness? And what does the customer 
find when he walks through the 
doors? For answers, I talked to 
several people in the industry. And 
I and several other PS staffers in 
various parts of the country visited 
rent-a-bay operations and did work 
on our own cars to see what we 
would encounter. Here’s what we 
found. 

The rent-a-bay business is grow- 
ing. “The biggest reason, of course, 
is that 1t saves the customer mon- 
ey," says James Stapleton, manag- 
ing editor of Jobber Topics, a 
service-industry trade magazine. 


“But beyond that, people sometimes 
just simply can’t part with their 
cars during the day. They need 
them for work. Most rental bays 
are open evenings and weekends, 


when the professional garages are 
closed. 

“And when you do your own 
work,” he says, “you feel it’s done 
right. If you do a chassis lube, you 
don’t have to wonder whether the 
mechanic hit all the fittings. And 
there are those who simply enjoy 
doing their own work.” | 


What's available—what's not 


Rent-a-bay operations are now in 
business at about 150 locations 
nationwide, many of them Mobil 
and Shell self-service stations. 

Mobil has about 90 rent-a-bay 
stations in operation across the 
U.S. About half are owned by 
Mobil, the others by independent 
businessmen. All are basically the 
same. They are part of a self- 
service gas-station operation, hav- 


At Self-Fix, in Culver City, Calif., class- 
es on auto repair are offered (above). 
Most are conducted by service-industry 
tradespeople. Left, two men tackle oil 
change and chassis lube on a Mercedes 
at a neighborhood Self-Fix facility. 


Mobil Self-Repair stations are easy 
to recognize. All look like this—two 
bays, and the words  "Self-Repair" 
prominently displayed on the front of 
the building. Easy-to-read signs on the 
bay walls provide clearly written instruc- 


ing two or three bays, with a 
hydraulic lift in at least two of 
them. The basic items available in 
each Mobil self-repair station, says 
K. C. Esty, the company's general 
manager of advertising and mer- 
chandising, are a battery charger, 
static (bubble)  wheel-balancer, 
tire-changing machine, impact 
wrench, air chisel, lube gun, oil- 
changing equipment, and a small 
tray of hand tools. 

“The main jobs usually done are 
oil and filter changes, chassis lube, 
exhaust-system work, and some- 
times brake and tuneup work,” 
Esty says. “And surprising as it 
might seem, the bulk of our cus- 
tomers know what they’re ens 
We hardly ever get any ran 
novices—though the attendant on 
duty will provide instruction in use 
of our rental equipment if asked." 


Mobil charges $3 an hour for a 


bay. Special tools, such as the tire 
changer and bubble balancer are 
extra. The tire changer is $2 (in- 
cluding tire lube); the balancer is 
$2 (including weights). Rentals for 
the special tools are not based on a 
timetable. For example, you can 
change as many tires on the tire 
changer as you want; it's still onlv 
$2. 
I visited one of Mobil’s self- 
repair stations in Newburgh, N.Y., 
and I was impressed. It was 
immaculate. The Mobil self-repair 
centers are fine as long as you 
don't try to do jobs they're not 
equipped to handle. Oil changes, 
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tions on how to use the lift, wheel bal- 
ancer, and other pieces of equipment 
that are available. Tire changer is me- 
chanical, not of compressed-air variety 
(this reduces the risk of injuries—more 
likely with air-type machine). 


draining fluid and changing filters 
in automatic transmissions—simple 
jobs like these work out fine. But 
iry an engine overhaul, even if you 
know how to do it, and you'll be in 
trouble. The tools and parts aren't 
there to do it. 

The quality of tools and level of 
cleanliness may vary from place to 
place, too. PS engineering editor 
E.F. Lindsley visited a Mobil self- 
repair station in Milwaukee, Wis. 
“At one time this was a small two- 
bay neighborhood filling station," 
he reports. “Now it’s a pair of self- 
service gas pumps, and two 
stripped, empty bays. When I ar- 
rived, a young lady was taking gas 
money from an occasional customer 
and a man from New Jersey was 
changing his oil. There were two 
hoists, an oil-catcher pan, and a 
wash tank with a sign saying it cost 
50 cents to use. But it obviously 
wasn’t hooked up, and didn’t ap- 
pear to have been used in ages. I 
asked about tools. The girl said she 
had heard that they used to rent 
them, but so many had been ripped 
off or broken that they stopped.” 

The moral: Check a place out 
before you rent it. You don’t really 
care whether they have compressed 
air if you’re going to change your 
shocks, for example. If you’re going 
to rebuild your carb, though, you 
would. 


“Booked solid” 


Unlike Mobil’s rent-a-bay opera- 
tions, which are spread across the 


License to use service bay 


U.S., Shell’s 19 do-it-yourself ga- 
rages are located mostly in the 
Midwest. Twelve are in Cleveland. 
four in Detroit, and three in Hous- 
ton. Shell’s are similar to Mobil’s 
in operation: two or three bays ina 
self-service gas station. PS automo- 
tive editor Jim Dunne visited one 
in Detroit and changed the front 
shocks ona VW Beetle. 

“I used one of three experimen- 
tal locations Shell established as a 
pilot program in 1973," Dunne 
says. "Basically the operation con- 
sists of six self-service pumps, 
three full-service pumps, a small 
office area, and three service bays." 

Manager Phil Morrison rents 
each of the stalls—equipped with 
lifts—for $3.60 the first hour and 6€ 
a minute over that. A minimum 
rental of one hour is required. 

The service is popular. “We're 
booked solid on weekends in sum- 
mer and winter," Morrison says. | 
"And in the winter we do a brisk 
business through the week, too. 
Weekday business drops off in the 
summer because it's easy to work 
on the car outside in warm weath- 
er." 

Hours are tailored to fit the 
demand. Weekdays: 7 AM to 10:30 
PM. Friday and Saturday: 7 AM 
to 1:30 AM. Sundays: 9 AM to 8:30 
PM. 

If the job is not finished at clos- 
ing time, there 15 no charge to leave 
the car on the hoist overnight, but 
rental starts at opening time the 

Continued 
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Larry's Rent-A-Bay in South Windsor, 
Conn., has six bays, four with lifts and 
two without. Typical lift bay is shown 
in center photo. Rental rates are $3.50 
an hour for a non-lift bay, and $4.50 
for a bay with a lift. Tool rental—for 
as many tools as you need—is 95 cents. 
Tools can also be rented to use for work- 
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RENT-A-BAY 


ing at home. Below left, Norman Mills, 
manager of the bay and tool-rental part 
of the operation, has the right tool for 
a customer. Mills is also an expert me- 
chanic, and will offer advice, and some- 
times assistance, if asked. Bottom right, 
customer cleans parts in the parts-clean- 
ing tank prior to reassembling them. 


———————— ——À s———————— 


next day. To finish the job at a 
different time, the customer can 
push the car out of the stall to the 
parking lot and resume work the 
next day at any time for no charge. 
But leave the car for one day or 
more without working on it, and 
the charge is $2 per day storage. 

*Tt took me just under two hours 
to change the front shocks on the 
Beetle," Dunne reports. “Parts cost 
about $36 retail, and the cost of the 
rental for the hoist and stall came 
to $6.66. Buying American parts at 
a chain store and with the experi- 
ence gained in the first trip, my 
cost could have been cut to less 
than half that. To have the same 
job done at a dealership would run 
from $55 to $70." 

Morrison charges 51 for use of a 
complete set of basic hand tools. 
*We also charge $1 each for power 
tools, including tuning light, drill, 
and impact wrench," he says. 
“Tools like a welding torch, tire 
dismounter, and power chisel are 
here, too, though we don’t let every 
customer work them himself." Oth- 
er items, such as ignition analyzers, 
battery charger, metal grinder, and 
grease guns, are also available at a 
nominal fee. 

“We don’t hold reservations, 
since a lot of people don't show up 
as promised. And sometimes there 
are waits of up to 215 hours when 
the crowds come," Morrison says. 

If there is a rent-a-bay operation 
near you, what will it be like? It 
could be anything from a couple of 
bays with lifts and a few tools to a 
full-service operation, with every- 
thing from hand tools to engine 
analyzers available for rent, along 
with a fully stocked parts house on 
the premises and a professional 
mechanic to offer advice or help. 


Fifty-percent savings 


Such a place is Do-It-Yourself 
Auto Center in Camden, N.J. “Asa 
rule of thumb,” says owner Charles 
Posey, “a do-it-yourselfer can come 
in here and do a job—just about 
any job—and save 50 percent. 
Sometimes he’ll save a little more, 
sometimes a little less." Posey is so 
happy with his Camden center, he 
plans to open a similar one soon. 

Doug Day, son of PS consulting 
editor Richard Day, visited one of 
these multi-bay centers, a place 
called Self-Fix in Culver City, 


Calif. Self-Fix is clean, spacious 
(35 stalls, seven with lifts), 
has just about any tool you need to 
do a job, from basic hand tools to 
oscilloscopes. 

“We tackled a big job—probably 
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SENSATIONAL LOW PRICES ON 


PANASONIC 
MICROWAVE 
OVEN 


WITH 5-YEAR 
WARRANTY! 


Current Models at Huge Price Reductions! 


Sure, you've seen "sales! before on microwave 
ovens. But never such a HUGE PRICE REDUC- 
TION on a brand as famous as PANASONIC! 
These ovens are all current models, brand new 
and in perfect condition! They all carry PANA- 
SONIC's sensational 5 Year Warranty. In case of 
any manufacturing defect, there is no charge for 
parts or labor for the first 5 years! It’s the very 
best warranty in the industry! 


Because of a special, large quantity purchase ar- 
rangement, we are able to drastically reduce the 
prices to an amazingly low point. They'll sell 
fast at these low prices, so order yours today! 


These PANASONICS let you cook, bake, roast, 
stew, simmer, poach, reheat and defrost. Deli- 
cious foods prepare in minutes, not hours! The 
automatic Model 7800 will even prepare your 
meals while you're away from yourhome! These 
ovens are so well engineered, you can even use 
certain types of metal TV dinner containers or 
aluminum to cook in without any damage to the 
oven. That's unheard of in most other competi- 
tive microwave ovens! 


THESE OVENS HAVE BROWNING CAPA- 
BILITIES! Meats cooked for about 15 minutes 
or more look as good as they taste. 


If you have any questions at all, or want more 
information, don't hesitate to phone our Toll- 
Free number: 1-800-328-5082. 


== [Vou CANT BUY IT CHEAPER ANY. 
= |WHERE! TO FIND OUT WHY, CALL 
TOLL-FREE: 1-800-328. 5082. 


Model7800 


Reg. Retail: $559. 95 


PAN ASONIC’s sensational pro- 
grammable oven that can auto- 
matically prepare meals while 
you're away from the kitchen! 
Includes Temperature Probe 
for utmost cooking accuracy! 
Y ou get 4 ways to cook: Regu- 
lar or automatic cooking by 
temperature; regular or auto- 
matic cooking by time. 


Variable Cooking Power! From 
Low to High (70 to 700 watts) 
2 all types of foods. 


Large 1. .25 cu. ft. Capacity! 

15! wide lighted interior is 
big enough for 22 Ib. turkey! 
Easy-to-clean epoxy interior, 


24-Hour Digital Clock Timer with Seconds Dial! Just set it and 
forget it. Oven turns itself on and off according to your settings. 


Special Warm Setting! Ideal for keeping foods at just the right 
temperature, for up to 60 minutes, for delicious eating pleasure. 


Two Defrost Settings! use Regular Defrost for big roasts, hams, 
turkeys, etc. Use Flash Defrost to quickly thaw single portions. 


Slow Cook Setting! Wonderful for preparing slow cook recipes at 
microwave speed without losing any of the slow cooked flavor. 


Six Safety Devices! Thorough protection, even with small child- 
ren around. Microwaves shut off the moment the door is opened. 


|... While they last: 


3 


PLUS SHIPPING 


YOU SAVE OVER $200.00! 


Recipe Guide on Oven! Easy-to-foliow recipe guide is right on € 


oven for your convenience and easy reference. 


FREE MICROWAVE COOKBOOK! 


Hardcover cookbook with over 140 | 
pages of taste-tempting recipes and 

helpful hints for fast, easy preparation | 
of delicious main course meals, pastries, | 
desserts, vegetables and much more! 
it’s yours, FREE, with purchase of 
either one of the oven models above. 


-O.M.B. Co. 


AUTHORIZED LIQUIDATORS 
of Manufacturers' Overproduction 


3258 MINNEHAHA AVE. / MINNEAPOLIS, MN 55406 
PHONE: (612) 729-2345 


Pe Fd HORA 


| 
| 
| ( 
| 
| Name 
| 
| 
| City 


master charge 
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C.O.M.B. Co. / Authorized Liquidators 
3258 Minnehaha Ave. S., Minneapolis, Minn. 55406 


Enclosed is my check or money order. Please send the Panasonic Micro 
wave Oven indicated below: 


[]Model 7800 @ only $348.00 


Address 


Model7750 


Reg. Retail: $459. 95 


Variable Cooking Power! From 
Low to High (70 to 700 watts) 
for all types of foods. 


60-Minute Digital Timer! with 
setting for seconds, too. Signal 
bell and automatic shutoff. 


Large, 1.25 cu. ft. Capacity! 
ted interior is 15'2'' wide. 
Big enough for large roasts, a 
ham, or a turkey up to 22 Ibs. 


Two Defrost Settings! Regular 
defrost for large roasts, hams, 
turkeys, etc. Flash defrost for 
fast defrost of single portions, 


Special Warm Setting! Keeps food at perfect serving temperature 
for up to 60 minutes. No more cold meals for late arrivals. 


Slow Cook Setting! Delicious slow cook recipes can be yours at 
microwave speed just by using the special Slow Cook setting. 


PLUS SHIPPING 


YOU SAVE OVER $170.00! 


Recipe Guide! Easy to follow recipe quide is right on oven, next 
to power levels, for easy reference. 


Six Safety Devices! Three safety sealsaround doorway. And three 
separate safety switches that turn off microwaves the moment 
door is opened, Safe even with small children around. 


| For Mastercharge and VISA members: Place 
vour order for immediate shipment by phoning 
our Toll-Free number (1-800-328-5082). In 
| Minnesota, phone collect (1-612-729-2345). 


[ ]Model 7750 © only $288.00 


| understand | must pay the shipping charge to the driver upon delivery. 
(Please allow 2-3 weeks for delivery.) 


PLEASE PRINT CLEARLY 


State. — — ZIF 


Outside venting 


can trim your fuel bills 


OUTSIDE 
VALL 


"S'' trap makes an excellent intake for 
furnace room that has been partitioned 
or otherwise isolated from rest of 
house. Warmer air inside room won't 
flow out and wind can't gust in. Gal- 
vanized elbows cost about $6. 


FACING 


GRILLE 


DAMPER 
ADJUSMENT 


FIREPLACE 
OPENING 


ALTERNATE 
PROPERLY 
LOCATED 
WINDOW 


OUTSIDE 
WaLL 


FACING 
n 


GRILLE 
ADJUSTABLE _ 
DAMPERS - 


RAISED 


HEARTH E > 


ALTERNATE INTAKE 
DUST RUNS THROUGH BASEMENT 
OR CRAWL SPACE TO FLOOR GRILLE 
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INSIDE 
WALL 
j 


FLEXIBLE 
PLASTIC 
TUBING 4") | 


Clothes-dryer vent hoods and a car 
choke cable provide manual intake con- 
trol for Dan Tomsick's fireplace. Out- 
side damper creates an air lock between 
hoods. If run length permits, tubing be- 
tween hoods forms a thermal break. 


OUTSIDE WALL 


— SCREENED LOLIVERED 
OPENING 


CHIMNEY — LT 
INSULATED 
8" DIA 
DUST 
TO OUTDOORS 


; BAROMETER 
ai DAMPER 


FURNACE 
EMERGENCY 


BAROMET AIC 
DAMPER 


C UNSUDATEB Boe 


Sealed-intake system proposed by Wil- 
liam Locke and Howard Miller has an 
emergency barometric damper installed 
on box to supply burner if intake be- 
comes blocked. System, which costs 
$228, cuts noise and saves fuel. 


Manually adjusted damper near hearth 
(left) directs air through grille into fire- 
place. Alternatives: Install a duct (un- 
insulated to help preheat air) to floor 
grille, or crack window located beside 
the fireplace for more intake air. 


By EVAN POWELL 


Homeowners who insulate, caulk, 
and seal their houses to retain heat 
and block cold outside air may be 
disappointed: Heating costs might 
remain about the same. 

That's because combustion-type 
heaters require large volumes of 
air. If your burner doesn't get this 
air, flame characteristics and burn- 
er efficiency suffer. 

Burner makeup air coming 
through your living area may be 
considerable—1500 to 3400 cubic 
feet per hour. A 1500-square-foot 
home contains about 12,000 cubic 
feet of air in the living area, so that 
amounts to a complete air ex- 
change every 3.5 to 8 hours. Re- 
heating and humidifying the make- 
up air can account for 10 to 15 
percent of your furnace’s load. 

You can control this problem by 
bringing makeup air from outside. 
One PS reader draws an analogy to 
a sleeper who pulls the covers over 
his head on a cold night, leaving 
only a “hole” for his nose. Provid- 
ing such a breathing hole for your 
combustion heater can be simple. 

Completely sealed combustion- 
air intakes, however, may not be 
the best answer for the average 
homeowner. This technique makes 
no provision for preheating intake 
air. Some experts feel cold intake 
air can lower flue temperatures 
and cause stack condensation. 

Here’s one method I’ve found 
that works well: Seal off the fur- 
nace room from the rest of the 
house. Bring intake air into the 
furnace room, but not directly at 
the burner. This uses furnace waste 
heat to warm cold air. 

Providing intake air can be as 
simple as leaving a foundation vent 
open. Or an outside duct may be 
necessary. Most experts recom- 
mend an intake area of about one 
square inch per thousand Btu of 
furnace capacity. 

Locate a duct so it doesn’t 
“dump” near plumbing. Position 
the outside opening above snow 
level, and screen it. 

Combustion air for wood heaters 
and fireplaces can be a greater 
problem since they’re located in 
the living area. Cold intake air in 
these heaters can lower flue tem- 
peratures and accelerate creosote 
buildup [PS, Oct.]. Again, the so- 
lution is to preheat outside air. 

The sketches at left show outside 
venting installations that PS read- 
ers and I have found work well. 
With such venting, your furnace 
will breathe easier—and so will you 
when your fuel bills arrive. 


LS ELI 


SELON. 


This is it, America. 

This is the car more people buy 
today than any other. 

The new generation full-size car 
loaded with advanced technology and 
proven in the hands of more than a 
million owners during ifs first two years 
on the market. 

And as you can see, The New 
Chevrolet is still one of the newest new 
cars around. 

Crisp. Contemporary. 

Efficient in its use of space, materials 
and fuel. 

More efficient with space. 

The New Chevrolet is a comfortable 
6-passenger car with more head room 
and more rear-seat leg room than the 


ax واي‎ 


Shown: 1979 Caprice Sedan in Silver Classic Custom Two-Tone 


1976 full-size Chevrolet it replaced. 

It also has more usable luggage 
space in the trunk, all laid out for easy 
loading and unloading. 

More efficient with fuel. 

The New Chevrolet is more efficient 
with fuel than the '76 full-size Chevrolet. 

EPA mileage estimates for 1979 are 
24 mpg highway, ^ócitywiththe available 
5.0 Litre (305 Cu. In.) V8 and automatic 
transmission. Estimates lower in 
California. 

Your mileage will vary depending 
on how and where you drive, your cars 
condition and available equipment. 

(The New Chevrolet is equipped with 
GM:-built engines produced by various 
divisions. See your dealer for details.) 


More reasons to buy. 

You'll love its clean and classic look, 
its smooth and quiet ride, its strong and 
solid Body by Fisher. 

Automatic transmission, power 
steering, power brakes and radial tires 
are all standard. Choice of Sedan, 
Coupe or Wagon. 

It all adds up to what we call 
"deep-down Chevy value: 

Talk to your Chevrolet dealer soon 
about buying or leasing a 1979 Caprice 
or Impala, also known as "The New 
Chevrolet’ It’s the car America has 
driven to the top. 
Enthusiastically. 


Chevrolet 


1 Keep track of each part as it comes 
off the carburetor by replacing it in a 
labeled receptacle. TV-dinner trays 
and fast-food hamburger cartons make 
useful parts organizers. lf the carb- 
repair kit you buy has step-by-step 
instructions, good. This kit (Hygrade 
Products Div., Standard Victor Pro- 
ducts, Inc., Long Island City, N.Y. 
11101) also came with a procedures 
checklist. You go through forward for 
take-apart, backward for reassembly. 
Each task is checked off on a list as 
it's performed. 


2 To get the right repair kit, it’s best 
to locate the identification tag or num- 
bers on the old carburetor and order 
according to them. Then, even minute 
variations in carburetor design can be 
matched to a kit. If the ID plate is 
missing, order by your car's make, mod- 
el, year, engine size, displacement, 
transmission type, carburetor make, and 
number of carburetor barrels. 


3 Necessary gaskets come with all 
carb-repair kits. Never put a carburetor 
back together without using new gas- 
kets. Carb-repair kits often come with 
variations of some gaskets, to assure 


By RICHARD DAY 


A worn carburetor can cause poor 
engine performance, just as surely 
as worn rings and leaking valves. 
But unlike bad rings and valves— 
which are usually beyond the abili- 
ty of the average backyard me- 
chanic to fix—a sick carburetor can 
be rebuilt by the Saturday me- 
chanic. 

How do you know if your carb 
could stand a rebuild? Well, if your 
ignition system is at specs, all 
cylinders have good compression, 
the fuel pump is doing its job, fuel 
filters are unplugged, and perfor- 

Continued 


that you'll have just the right one. 
4 Save yourself headaches by labeling 
every hose, cable, line, and wire that's 
attached to the carburetor before you 
unbolt it (at the base) and lift it off tha 
intake manifold. Some of the latest 
carburetors with emission controls (not 
this older Holley) look as if they'd be 
covered under the National Plumbing 
Code. If you might be confused about 
what goes back where, write yourself a 
note describing the original setup. 
Disconnect both battery cables before 
unbolting and removing the carb to 
avoid having sparks around fuel. Catch 
fuel-line overflow in a cloth or can. 
After the carb is removed, cover the 
manifold opening to keep things from 
falling into it. 


D With carb on the tabletop, begin the 
rebuilding operation. Work slowly— 
think about each step before you do it. 
Don't force anything. Instead, find a 
way,to get it apart easily. Carbs are 
usually made in three parts (top to 
bottom): air horn/choke assembly, 
float body, and throttle body. Machine 
screws hold top and bottom bodies to 
the float body. 


È Lorillard, U.S.A., 1978 


MENTHOL KINGS 


MENTHOL 100 * 


Warning: - ne عد ا‎ General Has Determined 


Kings: 18 mg. "tar", 1:3 mg, nicotine; 100 s: 19.mg, “tar”, | [hat Cigarette Smoking Is Dangerous to Your Health 
14 mg. nicotine av. per cigarette, FTC Report May 1978. 


G Some parts, such as this automatic 
choke's bimetallic coil, need special 
treatment. It simply gets blown clean. 
Don't try to scrape or clean it with 
solvent. Avoid breaking or distorting it. 


7 With the carburetor upside down, 
taking out the screws that hold the 
throttle body to the float body com- 
pletes major disassembly. Examine 
parts for stripped threads, damaged 
mating surfaces, warp, cracks, and 
other evils. Get new screws (if needed) 
from the hardware store. Take a close 
look at the throttle and choke butter- 
flies for damage. Check them for shaft 
wear and binding. Replace with new 
ones if necessary. 


8 Fuel deposits inside the carburetors 
venturis can eventually become large 
enough so that air flow through them is 
affected. Note that the float bowl! of 
this carburetor contains very little 
debris. This is unusually clean, thanks 
to an in-line fuel filter used on the car. 


PULAR SCIENCE 


Many used carburetors contain consid- 
erable sediment in the float bowl. If 
any gets into tiny fuel passages, it can 
cause poor engine operation. 


9 Nothing beats carburetor cleaner 
(sometimes called mechanic's parts 
dip) for dissolving the dirt from carbu- 
retor parts. It reaches the inner pas- 
sages that you can't get to otherwise. 
The brand shown comes with a handy 
perforated dip basket. A 30-minute dip 
should do it. Remove stubborn depos- 
its with a stiff-bristled brush. Scrape 
gasket surfaces clean. Be sure to wear 
eye-protection during the entire clean- 
ing process. Plastic, rubber, and leath- 
er parts may be cleaned in mineral 
spirits, but not in carburetor cleaner. 
same with the float, solenoid, and 
dashpot. Store these parts in a tray by 
themselves. Do not use abrasives for 
carb cleaning. Don't clean a carburetor 
without first removing all its gaskets. 
Put them in a separate tray. Drain and 
rinse the dipped parts—first in hot 


Carb rebuilding 
[Continued | 


mance is poor, chances are a carb 
rebuild is in order, especially if 
your buggy has a lot of miles on it. 

One drawback: Those emission- 
controlled four-barrel fuelers on 
the big V8's can be pretty complex. 
You might want to lift the air 
cleaner and see what your car's 
snorter looks like before deciding if 
you want to rip into it. 

Kits for rebuilding a carb come 
three ways: gaskets only, minor 
repair kit, and overhaul kit. Use 
the gasket kit for low-mileage car- 
buretors that need only a little 
internal cleaning. The minor-repair 
kit comes with the most frequently 
worn parts, such as float needle 
and seat and accelerator pump. 
The overhaul kit often adds new 
mixture-adjusting needles, check 
valves, springs, and more. Use it 
for high-mileage, problem-ridden 
carbs. While you're at it, get a new 
fuel-filter element along with your 
carb kit. 

Don't go at the job cold turkey. 
At your side should be four aids: 
1) an instruction sheet or service 
manual for your car's carburetor; 
2) a detailed diagram of your car's 
carburetor, or one very much like 
it; 3) a set of specifications to see 
that the unit belongs on your car 
and for setting up your finished 
work; and 4) a marker and trays 
for identifying and holding each 
part as it comes off. Numbers 1 
through 3 above come with most 
carb kits. 

You need disassemble only to 
the point where all gaskets have 

Continued 


water, then in mineral spirits. Blow out 
passages, jets, and tubes with com- 
pressed air, if available. 


10 Replacing tiny fuel jets in their 
threaded holes deep in a carburetor's 
innards can be frustrating. Here's one 
way: Make a sticky-side-out loop of 
cellophane tape to secure the jet to the 
tip of a screwdriver. Once you get the 
threads started, you can pull off the 
tape and tighten the jet normally. 


11 One of the most vital parts in 
repairing all but the least-used carbu- 
retors is the needle/seat assembly. If 
this isn't renewed, the carburetor may 
be subject to fuel starvation or flood- 
ing. The assembly may install from 
outside the carb body. Outside- 
mounted ones contain a washer. If the 
threads are stripped, you can buy a 
repair part to save the carb. Resist the 
temptation to press the needle against 
its seat. Newer soft needles can be 
permanently damaged this way. 


A CHAIN SAW FOR SANTA 
SHOULD BE MORE THAN ATOY. 


come santas have a lot more to trim than Christmas trees. 

And if your husband is one of them, he'll need more thanatoy 
to do it. Which is why the Poulan Super Micro [Free Carrying Case. 
XXV makes a great Christmas gift. 

Its light, quiet, powerful. Easy-to-start, 
easy-to-handle and easy-to-atford. 

And more important, the Super Micro ores participating dealers are p, 
XXV is built with the same quality, toughness v this offer is good for a limited time only 
and dependability Poulans been building into saws for over 30 years. 

So if you ve got a Santa with firewood to cutor trees to trim, 
have a Poulan Super mf Micro XXV under your tree this Christmas. 


And just hope he @ doesnt cut it down. DO | LAN 


12 If the float's a hollow one, shake it 


while listening for splashing sounds 
from inside that indicate a leak. A 
leaky float should be replaced. 


13 Setting the float level on your 
carburetor during reassembly is criti- 
cal. Do it after the new needle/seat 
assembly and float have been in- 
stalled. Be sure to follow the specs for 
your carburetor, because each is 
unique. On this one, the float was 
supposed to close when held upside 
down, with its heel even with the edge 
of the float bowl. A straightedge is 
used to check. Some carb kits come 
with float-setting gauges. Bend the 
float's tang with pliers to raise or 
lower the float level. Avoid forcing the 
float into its closed position. 


14 A vital step too often neglected is 
careful matching of old/new parts. A 
single missing gasket opening—any 
seemingly insignificant — difference— 
can greatly affect the performance of 
the completed carburetor, Although 
your repair kit may come with more 
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Carb rebuilding 


[Continued] 


been removed and all parts can be 
cleaned and checked. You'l want 
some carburetor cleaner, if only 
mineral spirits (paint thinner). 
Don't use gasoline, benzine, or 
other highly flammable solvents. 
They work poorly on carburetor 
deposits, anyway. The best parts 
cleaner to use is one of those 
designed specifically for carb work. 
Available in auto-parts stores, it's 
inexpensive. If you keep the can 
tightly closed, it should carry you 
through a few future rebuilds. 
Read and heed the label warnings. 
Also, a word about emissions. If 
your carburetors idle-mixture 
screw (or screws) is fitted with an 
external plastic limiter cap, pull it 
off carefully with pliers. Don't 
bend the screw. The cap was put 
there to restrict the idle mixture's 
richness setting, thus controlling 
the amount of air pollutants your 
engine gives off while idling. It's a 
federal requirement on recent cars 
without internal limitation of idle 


than one gasket that seems to be the 
same, always choose the one that's an 
exact match. Install all gaskets dry. 


15 Old broomstraw trick cleans out 
inner passages to make sure they're 
open. Sometimes this step alone can 
restore the smoothness of a bad-acting 
carburetor, Never ream out passages 
with a wire or drill. It could enlarge 
them, causing poor performance. Blow- 
ing out with air is desirable, if handy. 


16 Preliminary idle-mixture adjust- 
ment can save time later in getting the 
car started and keeping it running 
while you make the fine adjustments. 
Lacking other instructions, try closing 
the idle-mixture screw lightly, then 
opening it one-and-one-half turns. If 
the mixture screw has a ridge around 
its cone-shaped tip, it's worn and 
should be replaced. If the kit didn't 
furnish a new screw, order one from 
your dealer. 


17 Most carburetors—especially those 
with automatic chokes—need several 


mixture (which you should not try 
to alter). 

If you care about air pollution or 
about getting caught (in some 
states) without an in-place, idle- 
mixture limiter cap, you'll have to 
do one of two things: Reset your 
engine's idle using an exhaust-gas 
analyzer or get the mixture screw 
back exactly the way it was at the 
beginning. This can be done by 
counting the exact number of turns 
and part turns required to close the 
needle gently on its seat. Later, 
reinstall it exactly the same way. 
After adjustment—by analyzer or 
counting method—put on a replace- 
ment limiter cap. It's a different 
color from the original, and it goes 
against a stop so that the mixture 
screw cannot be opened any wider 
than when properly adjusted. Pre- 
soaking the cap in hot water will 
soften it some for easier installa- 
tion. If the engine idles poorly 
after using the counting method, 
switch to the analyzer method. 


other preliminary adjustments to blue- 
print them. These should be covered 
in your instruction booklet. They in- 
volve setting the choke pulldown (here 
with choke plate closed against the 
specified-size drill bit), choke unload- 
er, fast-idle cam,  accelerator-pump 
travel, jet rods, and idle-modulating 
dashpot. Some adjustments are made 
by bending the proper control rod with 
pliers; others adjust with threads. 


18 The last step is to remount the 
carburetor on the intake manifold and 
reconnect its plumbing. Start the en- 
gine. Then warm up for fine tuning, 
which should include setting the carb- 
idle speed and mixture (coordinate the 
two) and adjusting the idle-stop sole- 
noid and the fast-idle (if adjustable). 
All of these have specifications, and 
you'll need a tachometer to do a spec 
job. The automatic choke's rich/lean 
setting is usually on the center mark, 
moved slightly richer or leaner only if 
necessary for good cold-starting and 
warm-up operation. Before closing the 
hood, check for fuel leaks. 


1979 DODGE D100. THE LOWEST PRICED 
REGULAR-SIZE PICKUP YOU CAN BUY. 
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| "Valuedo for your money is the biggest reason AMERICA’ 3 FASTEST 
| 


than just the lowest price. 
Ee د‎ Dodde. Dicks has 5 And between 1967 and 1977, Dodge Truck 


rugged-looking restyled front end for 1979. sales grew 351 percent.That's a lot faster than 
With optional vertically stacked rectangular Ford's, Chevy's, or GMC's. Come and see your 


headlights available. So you get more style for Dodge Dealer about buying or leasing a 
your money. pickup. He can show youthe base short wheel- 


| 
| 
Dodge pickups are so popular. But value | GROWING TRUCK COMPANY 


Every regular-size Dodge pickup gets a base model with the lowest manu- 
thorough phosphate coating on both cab and facturer's suggested retail price in 
body...plus zinc-rich primers...plus vinyl America" (exclusive of destination 
sealers to protect cab seams. So you get | charge). He'll help you get more 
Dodge dependability and durability for your pickup than you bargained for. 
money. So much durability that 94 out of 100 ee ee ممح‎ 


Dodge trucks registered over the last ten DODGE IS INTO TRUCKIN' 
years are still in operation. (Source: R. L. Polk, LIKE AMERICAS 


Trucks in Operation, as of July 1, 1977.) INTO JEANS. 
diia c dea “HEY, THAT'S 
Em مسد لي سس‎ 55 j ا‎ | MY DODGE" 
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Six ways TO 


winterize 


Start with the battery. Loosen pinch 
bolts; gently spread terminals to re- 
move. (Never pry or hammer them.) 
Clean terminals and posts with sand- 
paper or a wire brush, then spray with 
a conductive, multi-purpose spray before 
and after reinstalling them. Give hold- 
down clamp the same treatment. 


Weatherstripping that doesn't seal to 
the mating surface, or sticks to it, is 
easily fixed. First, thoroughly clean both, 
then spray them with silicone lubricant, 
Silicone aids sealing, prevents sticking, 
and helps preserve weatherstrip. (It's 
excellent for sealing doors, windows, 
trunk lids, and removable roof panels.) 


Windshield leaks (indicated by water 
stains) can damage wiring, instruments, 
radio, or switches. Use a light coating 
of clear, silicone-type sealer along mold- 
ing for small leaks. For large leaks, 
gently lift rubber molding: thoroughly 
clean and dry it and glass as well; 
spread sealer under molding. 


Loose weatherstrip usually just needs 
to be reattached. Clean and dry weath- 
erstrip and bonding surface. Apply thin 
coat of weatherstrip adhesive to both. 
Let air-dry briefly, then press together. 
If installing new weatherstrip, gently re- 
move powder coating with fine sand- 


Just because winter has gotten in a 
few early shots, don’t think you're 
already out of the battle. There’s 
still plenty of time, and a lot you 
can do. Here are six simple, fre- 
quently overlooked things you can 
begin with. After you’ve done 
them, take a good look at your car. 
Then, using a bit of common sense, 
modify these techniques as neces- 
sary to solve the specific problems 
you've found. Two of the most 
important things to remember are 
cleanliness and thoroughness. They 
can cover a multitude of minor 


errors, and make your repairs last 
considerably longer.— Ed Jacobs 


Leaks around or into rear light assem- 
blies can fill trunk with water, cause 
rust and electrical-system damage. Wa- 
ter can corrode sockets and terminals, 
damaging rear lights. Thoroughly clean 
and dry all areas to be sealed, then ap- 
ply a thin coat of clear or colored sealer 
where it may be needed, 


Spotty undercoating or rusty areas 
can become costly. Sand or wire-brush 
areas clean. Spray on aerosol undercoat- 
ing after making sure that areas are 
thoroughly dry. (Sealing moisture in 
may cause further rust formation.) 
Seams and fender wells are major trou- 
ble spots; check them very carefully. 


The end of 


the hand sandwich 


Now there's 
Press 'n Sand? from 3M. 
Each sheet has a 
strong, pressure-sensitive 
adhesive backing. 
Just press it onto your 
sander and youTe 
ready to sand. No clips, 
screws or ties to 
fumble with. 


What's 
more, 
Press n Sand 
lasts longer 
than ordinary 
power sanding 
sheets because 


to change 

it, Which 

may be quite 
some time be- 
cause Press ‘n 
sand reduces 
| heat build-up 


the adhesive and residue 
holds Press 'n | loading, too. 
Sand firmly Press 'n 

in place over Sand is avail- 
the entire able in discs 
surface. No and cut sheets 
wrinkles or in a wide 
loose, uneven range of sizes 
edges means to fit most 


no ripping or tearing. types of power or 
Any power sander hand sanding tools. 
quickly converts to And you can get 
Press 'n Sand with Press 'n Sand in your 
a pad that holds each choice of abrasive 
sheet til youre ready 
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the holy tearer. 


the most complete 

line of adhesive-backed 
abrasives made. And 
all at sandpaper prices. 


Whatever the job, 
you'll find a complete 
line of 3M sanding and 
fix-up products, like 
Sand-Pak® with its new- 
look packaging, to 
help you do it faster 
and easier. 


Lathe duplicator 


makes ‘clones’ in your shop 


5 


Identical twin (top) is cut by following intricate pattern of an original spindle. 


CUTTING TOOL 
TOOL POST CRADLE 
CONTROL 
KNOBS 
TOOL-POST 
BASE 


BRACKETS 
ORIGINAL | 
OR ON 
TEMPLATE a 


FOLLOWER PINS 


BED CHANNELS 


PLATFORM CHANNEL 


By A. J. HAND 


A lathe is just about the most en- 
jovable power tool you can own. 
No other tool can give you such 
creative freedom. But when a job 
requires you to produce exact 
copies—say, four identical table 
legs, or 32 chair legs—much of that 
freedom is lost. In its place is a lot 
of tedious mechanical work: mak- 
ing layouts and sizing cuts, not to 
mention checking and rcchecking 
your work. 

That's when you'll want a dupli- 
cating attachment for your lathe. 
It lets you make exact ccries every 
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time. There’s no time wasted in 


measuring, marking, and sizing, no 
mistakes, and no wasted wood. 

Until recently, duplicators have 
been mainly designed and priced 
for the professional woodworker 
and his professional lathe. But now 
Sears has a new duplicator called 
the Copy-Crafter, priced at $80, de- 
signed to fit Sears’ 12-inch lathe 
($170). 

Despite its low price, this dupli- 
cator offers unusual and desirable 
features like these: 

e It can make duplicates directly 
from existing spindles up to 36 
inches long and 214 inches in di- 
ameter. There’s no need to make a 
template, as with most other dupli- 
cators, 

© It will make three-fcot turnings 
up to six inches in diameter as well, 
but you'll have to make a template 
for these. 

e It lets vou reproduce shallow 
faceplate turnings up to eight 
inches in diameter. (Other dupli- 
cators can only reproduce spin- 
dles.) 

© The tool won't interfere with 
normal operation of the lathe. 


Faceplate copies require a template 
(here, cut from a scrap of hardboard). 


The basic components of the 
Copy-Crafter are a set of steel 
channels that bolt to the lathe 
bench to provide a level platform, 
and a tool post and base that ride 
this platform. A follower pin on the 
base rides along your template cr 
original, guiding the cutting icol as 
you move it along the channel plat- 
form. The whole thing works ju:t 
like those key-making machines in 
hardware stores. 

The Copy-Crafter has some limi- 
tations common to all duplicators. 
Since the tool scrapes rather than 
shears, your work comes out a bit 
rough. A little sanding removes the 
roughness, but remember that the 
sanding will slightly reduce the size 
of your turning. Compensate for 
this by mounting your paitern a 
fraction of an inch forward of the 
lathe centerline. This procedure 
will make your turning slightly 
oversize. 

Since the cutting tool has a 
round profile, it won't produce 
sharp-edged cuts. You’ll have to go 
back over your work with a skew 
or parting tool to clean up V’s and 
square shoulders. 

These limitations, though, are a 
small price to pay for the ability to 
reproduce anything from a furni- 
ture leg to your favorite baseball 
bat. I’ve been using mine to turn 
out a batch of surf-casting lures, 
saving about four bucks apiece over 
store-bought plugs. 

The tool is as docile as a kitten 
to handle. As long as you take light 
cuts and keep it sharp—Sears in- 
cludes a special stone for this pur- 
pose—you can work blindfolded 
without problems. If you force the 
tool, however, it can dig in and 
take a big ugly chunk out of your 
turning. I don’t know abcut you, 
but I can do that kind of work 
without a duplicator. 

The Copy-Crafter is listed in the 
Sears "/8-"/9 Power ard Hand Tool 
Catalog, number 9 GT 24£07L. G5) 


SPECIAL MOPED PURCHASE... 
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! | 5. 
ar Price $39 00 


`. «05 00 
Plus $29 


TRANSISTORIZED _ 
IGNITION! 
٠ NO NEED FOR TUNE-UPS 


e NO ELECTRICAL PROBLEMS 


e COMPLETE TROUBLE FREE 
IGNITION SYSTEM 


S Minimum COMP 
3 a maintenance. THE FEATURES 
Layout of controls t d | » Fuel tank has a COMPARE 
Rebound sprung made for comfort UE capacity of .8 gal. THE 
seat. and convenience. ! Enough to go PRICE! 


: TTE! over 100 miles. 
M Lightweight. Only Emergency fuel t ظ‎ 
UM 9! pounds reserve, fitted with — * a 
two-way fuel tap. 


Sturdy open frame 


New swing arm and | د‎ A | i 
shock pb here Gleaming chromium XX welded from steel Apes be 
| plated wheel rims. \ — tubes and sections. ! 2 iu 
"T More d" xs Single-speed gearbox. 35 


ı Automatic 
«5, centrifugal 


All shafts run on 
ball bearings. 


All transmission 
shafts run on 
ball bearings. 
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with manual 50cc air-cooled, 


Mechanically ^ cur foot starting : 
controlled, 7 P" Automatic transmission. V device. Nn stroke engine. 
solid-hub No gears to shift. A CGH icd Transistorized ignition 
rakes on ! Press in to use as bicycle; POR does not require any 5 ! ! 
both wheels. pull out to use as motorbike,  "OUnted On maintenance or | STANDARD EQUIPMENT: 
needle bearing. adjustment. SPRUNG SEAT, HANDY TOOL 


Picture yourself on this Fun Machine. Here's a Moped that KIT, TIRE PUMP, ELECTRIC 


saves you Money and Energy! 
JAWA is the European firm that pioneered in the early 
development of Mopeds Way Back in the 1930's! And JAWA has YES YOU CAN 


been improving upon the design and performance ever since. CHA RGE IT! WAR RAN | i 


And JAWA is a True Moped! It changes instantly from an -€— 3000 MILES OR 90 DAYS | 
easy-to-pedal bicycle to a fast moving motorized bike. It's PARTS & LABOR 


powerful 50cc motor delivers a whopping 130 miles to a gallon 

of gas. Features such as it's Transistorized Ignition, ee um EEG um p lcm Pr mc TE c m cdi RN 

Automatic Transmission and Solid-Hub Brakes make it's MAI L-CO CA ae مما‎ ST ESCONDIDO, CA. 92025 
ل‎ i P a) 


performance virtually trouble-free. 
لا‎ Please send one JAWA Moped at $259.00. 


The JAWA Warranty covers all parts and labor for 3000 zi d tko JAWA Micoeds at AAS DO. Kidd oso MACH Maced for etat 
Miles or 90 Days! And ... in accordance with the warranty ... ا ا ب‎ A Ca ا ی‎ e ااا وف ا‎ 


HORN, LUGGAGE CARRIER, 
STEERING LOCK 


repair shop In Your Areal 


Compare The Features ... Compare The Price ...Order Your 
Moped At This "Below Dealer" Price Today! 


CHARGE MY ACCOUNT: Û Mastercharge Û Bankamericard 
MY ACCOUNT NUMBER: 


l 
1 
1 
i 
l 
l 
i 
Service can be performed in any motorcycle Or small Engine لا‎ My check or money order enclosed 
i 
i 
l 
1 
1 
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PLEASE PRINT CLEARLY 


MAI L-CO. — 


740 METCALF ST., ESCONDIDO, CALIF. EFIE] - | CITY ] -STATE __ ZIP 
(714) 743-3383 or (714) 743-3388 (ALLOW TO 4 WEEKS FOR DELIVER) 


* Master cabinetmaking techniques. 


* Become an expert at using hand 
and power tools—even lathes, 
routers, shapers. 


* Learn how to build furniture, do 
fine interior work. 


e 928 PAGES 


* THOUSANDS OF 
EXPLANATORY PICTURES 
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Take this giant 
$24.95 treasury of 


creative woodworking 


when you join 
Popular Science Book Club 


If you're like most do-it-yourselfers, you probably do 
most of the routine woodworking jobs around the house 
yourself and pay to get the fancier work done. Yet the 
real satisfaction of woodworking comes from doing those 
fancy jobs yourself: making a wall of handsomely grained 


built-ins . . . wood-panelling an entire room . . . construct- 
ing a table with a perfectly matched veneer top. Yes, you 
can do all of these fancy jobs yourself even without expe- 
rience when you've got a copy of CABINETMAKING 
AND MILLWORK as your guide. 

Thousands of show-how pictures guarantee success! 
This excellent, 928-page volume is a complete education 
in fine woodworking. It teaches you exactly how to do 
every step of every woodworking job you'll ever want to 
do. Thousands of explanatory pictures (including many 
full color photographs), charts, assembly drawings, fin- 
ishing illustrations, construction details and more make 
this book very easy to use . . . even for a novice! (Think 
of the money you can save by building, repairing, finish- 
ing and refinishing all kinds of home woodworking proj- 
ects yourself!) 

Super clear how-to on tools, wood, construction, 
materials, finishing and much more! 
CABINETMAKING AND MILLWORK is such a giant 
how-to book that it takes more than 1700 separate index 
listings just to tell you where to look for each step-by-step 
answer. You get more than 200 pages on how to use hand 
tools, power saws, shapers, routers, drills, boring ma- 
chines, lathes and more, including how to sharpen and 
care for tools and make a variety of jigs for power tools. 
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More than 300 pages of specific construction plans for 
built-ins, kitchen cabinets, room dividers, tables, book- 
cases, furniture of every description. You even get a big 
wood finishing section with more than 100 pages of step- 
by-step how-to for all kinds of fine hardwoods and prac- 
tical softwoods, plywood, composition, hardware, plastic 
laminates, etc. There’s much, much more on how to read 
blueprints, how to make construction drawings, estimate 
costs, purchase materials at big bargains. Every detail you 
need to know is given the complete, clear-cut treatment in 
this excellent do-it-yourself book. You'll use it for years 
as one of your favorite "handyman's tools" 


HOW POPULAR SCIENCE BOOK CLUB WORKS 

' First, you get CABINETMAKING AND MILLWORK (Reg- 
ular price $24.95) FREE, and your first Club selection, 
BASIC HOUSE WIRING (regular price $10.95) for just $7. 95 
plus delivery and handling. That's $35.90 worth of books! 


* Then, about every four weeks, 15 times a year, you'll 
receive a bulletin describing the main selection and 
alternate books also available. If you want the main 
selection only, do nothing. It will be sent to you automat- 
ically. If you don't want the main selection or want an 
alternate book, just indicate your wishes on the form that 
comes with the bulletin and return it by the date indi- 
cated. You will always have at least ten days in which to 
do this but in the unlikely event that you don't, and you 
receive an unwanted selection, you may return it at out 
expense. In addition, you may return any book within ten 
days, after examining it, if you're dissatisfied with it. 


e Your only obligation is to buy two more books within 
your first year of membership. You may cancel your 
membership any time after that. To retain all membership 
benefits, you need buy only a book a year thereafter. 


* You. save up to 5096 on every selection. Yet virtually 
every book is identical to the publisher's edition. Same 
DTI DADE, print MORS Same averted except pios. 


Your first Club selection is BASIC HOUSE WIRING 


This excellent book was custom written 
especially for Popular Science Book Club. 
It tells you everything you need to know to 
install, repair, improve and troubleshoot 
the entire electrical system in your home. 
j How to determine wiring needs. How 
to draw up plans for ‘‘go-aheads’’. How to 
install complete systems. And how to wire 
low-voltage devices (intercoms, etc.), rural 
buildings, service entrances, workshops, 
heavy-duty machines, appliances—every- 
fen thing! 

For example, how to rewire an old 
house inside and out. Hang a chandelier. 
Put in handy closet fixtures. Install dimmer 
switches, convenience outlets, three-ways. 
Set up an intercom. Install door chimes. 


Ground your TV or radio antenna. 

And this new book makes all these 
things easy. More than 500 illustrations 
guide you through each job step by step. 

This is the latest, most complete book 
of its kind available. It regularly sells for 
$10.95. Your PSBC price is only $7.95 plus 
delivery and handling. 


POPULAR SCIENCE BOOK CLUB, P.O. Box 2006, Latham, N.Y. 12111 
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FLEETWOOD 
5 SPEED Heavy Duty 


DRILL PRESS 


BRAND 
NEW pm ۰ 


ibe " Vo H.P. BALL 
| BEARING 


TURNS MOTOR 
—— INCLUDED 
Rack 

& 


4 8 ١ Pinion 


Your cost iss 
OF FREIGHT 
$1 9 500 0 § DELIVERY 
Value 5 


$450.00 .. 


CI 


INCLUDES 
VALID ONE 
YR. FACTORY 
GUARANTEE 


Check these features. 
سر‎ 5 Spindle speeds 460 - 750 - 1180 - 
2420 RPM. 


»* Built in light socket. 

»* Quick change pivoting motor mount. 

Spindle stroke: 3V2". 

» For steel, cast iron, aluminum, brass, 
wood, plastic, etc. 

»* Ball bearing key chuck: 0 to 5a”. 

»* Working diameter: 1214". 

Height: 42".‏ مر Weight: 144 Ibs.‏ سر 

Taper of spindle nose: Jacobs #2.‏ سر 

Full tilting table, turns, tilts, swings 360°. 

Base working surface: 8Y4 x 814 
(210mm). 

Maximum distance spindle to base: 
25V» (640mm). 

»* Maximum distance spindle to table: 
19'4 (490mm). 


Column diameter: over 3". —‏ سر 


ELIVERY 


| | Pacific Freight & Salvage Co. | 


Í 12551 SATICOY STREET — DEPT. 135 
i North Hollywood, California 91605 


i 
| 
Please send me  — — Heavy Duty Drill i 
Presses, Model 250110 at $195.00 each. | enclose i 
$. gs payment with this order. i 

| Name i 
i Address i 
i City State 
i Telephone Number j 
i 

| 


| Master Charge/Visa — Call toll free to order: 
i Phone 1-800-421-4411, Dept. 000. In California 
call 213- 550-6877. Specify Model #501ND 
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Heat- 


pump 
water 


heater 


Lower electric bills and a cool, dry 
basement may be fringe benefits of 
new hot-water units like this one. 


Water heating gobbles up more 
energy in your home than anything 
except space heating. But a new 
version of an old idea, a heat-pump 
water heater, may be able to cut 
your water-heating bill in half. 

The concept, introduced in the 
'50’s, didn’t catch on then, since 
electricity was cheap and heat- 
pump technology less than spectac- 
ular. Now, as electricity costs 
climb and fuel supplies dwindle, 
the idea has been revived by a 
company called Energy Utilization 
Systems, under a subcontract with 
Oak Ridge National Laboratory for 
the Department of Energy. 

A heat-pump water heater works 
like any other heat pump—or like 
an air conditioner in reverse [PS, 
July]. It uses standard principles 
of refrigeration to draw heat from 
the air surrounding the evaporator 
coil (which sits on top of the water 
tank). Then it augments that heat 
in the compressor and releases it 
through the condenser coil im- 
mersed in the water tank, thus 
heating the water. 

When installed outdoors, the 
heater can tap an unlimited heat 
source—the air around it—until the 
temperature drops below about 45 
degrees F, the point at which its 
evaporator ices over. In areas 
where it seldom gets this cold, the 
unit can switch to resistance heat- 
ing until the weather warms up. 

In colder climates, the heat- 
pump water heater would be in- 
stalled indoors, and would provide 
air conditioning and dehumidifica- 
tion for whatever room it was in—a 
bonus in summer. Even in mid- 
winter, a unit in a utility or 
furnace room could operate on heat 
from uninsulated ducts and fur- 
nace-jacket losses. 

Most electrical-resistance water 
heaters, say the people at EUS, use 
5000 to 10,000 EWh a year. With a 
typical cost of four to seven cents 
per kWh, that adds up to an annual 
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hot-water bill of $200 to $700. (To 
produce 10,000 kWh, the generat- 
ing station must consume the equiv- 
alent of about 800 gallons of gaso- 
line—enough to drive a car some 
16,000 miles.) 

A standard electric water heater 
has a coefficient of performance of 
one. That means it yields one Btu 
of heat energy for every Btu of 
electrical energy it consumes. But 
since a heat pump uses electricity 
to pump the heat it absorbs (not 
just to produce heat) its COP can 
be much higher. EUS predicts a 
COP of up to three for a new unit 
(estimate slightly less for a ret- 
rofit), thus cutting the cost of wa- 
ter heating by half or more. 

The EUS heat-pump water heat- 
er is under development, and won't 
be marketed until at least next 
spring. A retrofit unit on a conven- 
tional electric water heater might 
cost $200, and a new unit, $370. 

How soon will a heat-pump wa- 
ter heater pay for itself in electrici- 
ty savings? In six to 26 months, 
EUS claims. You can figure that the 
more water you use, and the higher 
the electric rates in your area, the 
shorter your payback period would 
be.— Brenda Becker 


COMPLETE 

BADGE 

MAKING 
SYSTEM 


$19.95 
WOU PROFIT TWO WAYS: 


While the cost of everything else is skyrocketing, BADGE-A-MINIT, Ltd. an- 
oounces another breakthrough in badge-making technology. Now you can 
snake the same high quality, colorful, plastic-protected, metal pin-back 
sadges for meetings, conventions, corporate promotions, |.D. or just for Fun 
ior LESS than ever before! Get into the highly profitable badge-making busi- 
sess in your spare time. As the name implies, it is so easy and fast to make 
seautiful buttons, pendants, photo purse mirrors, key chains and award 
'osettes even a child can do it! The system is portable and can go with you 
Therever you want: banks, motels, retail stores, photo studios, malls, flea 
snarkets or even to the beach. Virtually every club, organization, business and 
corporation are potential customers of either a complete BADGE-A-MINIT 
wstem or badges that you make and supply. You profit either way. 


RP cS 
COMMUNITY 
m FAIR 


CLUB USES 


Humorous Slogans, 


dass DOZENS OF 
elect From 100'5 of | 
Designs We Supply SCHOOL USES 


BE A BADGE-A-MINIT 
DISTRIBUTOR: 


| BADGE-A-MINIT" BREAKS 
THE PRICE BARRIER! 


AGALAXYOF 2 
PROFIT OPPORTUNITY 


EARN 29 to^ 100 PER HOUR 


Figure your typical profits with this example: Your first order for 250 one 
color badges (with us supplying the printing) will cost you $45.90 plusa $5.00 
art charge. If you sell the badges for $.50 each, your gross profit will be 
$125.00! Your net profit on materials would be $72.50. That's more than 
three times the cost of the BADGE-A-MINIT System! And that's only your 
first order. Buttons are in demand and you can supply them quickly and 
competitively. 


SYSTEM CONTAINS: e Steel and Fiberglass reinforced Lexan 
Plastic Hand Die Press e High Impact, Color-Coded Die Set e 
One Dozen Badge Shells, Pin-Back Parts e One Dozen Per- 
forated Message Discs » One Dozen Plastic — Protective Cir- 
cular Discs e Fully Illustrated Operating Instructions e Color- 
ful BADGE-A-MINIT Accessories, Literature and Pricing 
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DROWVE-A-LITTLE 


SAVED-A-LOT A zl 

4 cs | - Az "= 

Eum. هھ و‎ oJ SPECIAL 
ol Mx PpE S9 

PROMOTE ELECTIONS PROMOTE 
BUSINESS EVENTSI 


ACT NOW, GET 


NO OBLIGATION TO BUY, [CT T: 


NO SALESMAN 
WILL CALL! 


AND SAMPLE. 
| BUTTON 


It's easy to bea BADGE-A-MINIT distributor and make 
handsome profits taking orders for either the $19.95 
model shown or the more expensive professional models 
(details sent on request). All it takes to become a BADGE- || 
A-MINIT distributor is the purchase of ten or more com- 1 
plete systems. 


BADGE-A-MINIT, Ltd., Dept. PS-128 


Box 618, Civic Industrial Park, La Salle, III. 61301 

CO Yes, send FREE sample button and fully illustrated details. 
لا‎ I'M CONVINCED! Send me the complete BADGE-A- 

MINIT System. l've enclosed my check or money order for 
$19.95 plus $1.75 shipping. 

-] Send me the BADGE-A-MINIT System and use my 

charge card checked below. 


what one BADGE-A-MINIT money-maker has to say about 
the exciting new business venture that's operated at p 
home with the BADGE-A-MINIT: “It's a cash on the 


THOUSANDS OF SATISFIED CUSTOMERS - Here's y 


barre!-head business and I've discovered that a person i VISA (Bank AmeriCard) Master Charge 
doesn't have to be a sales genius to earn good Diners Club American Express 
money at it. It's no flash-in-the-pan gimmick. | find the į Credit Card 4 l T. Exp. Date — 
market constantly expanding and | love it!’ M. Baker, | i 
New Jersey. i Inter Ban F - i : = 
1 NAME. — 
= ADDRESS > Es di. جیا‎ 
j CITY = STATE . ares | م‎ 
Į SIGNATURE E T La 
CI Send me Distributor Information on taking orders for 
E BADGE-A-MINIT in my area. 


UNCONDITIONAL MONEY BACK GUARANTEE 


Difficult 

jobs become 

™ easy with 
es : A Portalign " 


Combines PORTABILITY with 
drill press ACCURACY! 


Attach Portalign to your '" or %'” power hand drill, and 
you can do a wide variety of jobs that used to be difficult 
if not impossible. Portalign turns your power hand drill 
into a VERSATILE, PRECISION TOOL... it's unique! 


Look at these capabilities: * Drill 90 degrees to 
flat surface * Adjustable depth control * Drill holes 
at consistent angles * Instant centering for drilling 
on round stock and pipe * Add the proper bits, and 
Portalign can be used as a drum sander, shaper, 
grinder...even a router! 


A For additional information, write: 

PoRTALIGN TOOL CORPORATION 

Dept. C-4, P.O. Box A-80547, San Diego, CA 92138 
You'll drill a **hole'' lot better! M 


LEARN 


MEAT CUTTING 


Train quickly in B short weeks at Toledo 
for a bright future with security im the vital 
meat business. Big pay. full-time jobs — 
HAVE A PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available Di- 
ploma given. Job help. Thousands of suc- 
cessful graduates. OUR 55th YEAR! Send 
NOW for a big new illustrated FREE catalog. No obligation. CI. 
approved. NATIONAL SCHOOL OF MEAT CUTTING. No T1-02- 


0197T, Dept. 51-L, 33 N. Superior, Toledo, Ohio 43004, 


THROWING AWAY 
$4 PER POUND 


Everyone in this country has thrown this lit- 
tle known asset away. It is thrown away in 


every office, home, and all other buildings. | 


Industries throw tons of it away annually. 
Only 1 out of 1,000 save it, the other 999 


don't realize its value, and the buyers want it | 


kept that way! Hundreds of millions of dollars 


worth of it go unclaimed, discarded each | 


year! 
You should start saving yours, and buy it 


from other uninformed persons for $1-$2 per 
Ib. This is not a get rich quick scheme, it will 
require some effort. You can expect to make 
from a low of $200 to a high of $46,500 work- 
ing (buying) part time or full time. 

Poley's Industrial Salvage Co. (a highly 


rated D & B Co.) will pay $4 per Ib. for all of 
this material that you provide, this price is 
frozen at $4 per Ib. for the next 2 years, (it 
may go up) l 
| To receive the complete educational pack- 
age you will need to remit $10, which is re- 
funded with your 1st shipment, also refunded 
if your area is void of this material. You will 
learn what it is, how to make positive identi- 
fication, where to find it, where and how to 
buy it, and most important how to ship it. 
Become a buyer, or at least a saver, we need 
the material, and you can use the money. 
POLEY'S INDUSTRIAL SALVAGE CO. 


12389 S. Minges Road, Dept. P-3 
Battle Creek, MI 49017 
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National champ Roy Booth of Oregon 
competes in tournament felling event. 
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Speed-event winner Russ Gates re- 
shapes teeth in standard chisel chain. 


CHARLOTTE, N.C. 


l've just witnessed America's first— 
and last—national chain-saw competi- 
tion. It was elaborately staged at 
Carowinds, an amusement park here 
that straddles the border between the 
Carolinas (a yellow state line is 
painted right through the park), and was 
the bright idea of Homelite, major U.S. 
chain-saw maker, to promote its new 
professional saw—the gutsy 550. 
Homelite flew the cutting champs from 
10 regional logging shows to the com- 
pany's Charlotte headquarters for a 
"Tournament of Kings” play-off. 

| watched these champs compete in 
five separately scored events: boring 
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(you plunge the tip of your bar through 
a big log to pop a small balloon behind 
it); precision cutting (your down-cut 
halfway through a 20-inch log must be 
met by an up-cut that severs it fast and 
clean); felling (ideally, your pole will 
strike the stake you've placed . . . over- 
all-champ Roy Booth, left, didn't win 
this event—none of the pro loggers 
did; ironically, the fastest, most ac- 
curate feller was an Ohio chain-saw 
dealer!);; a steeplechase (contestants 
dash from station to station; at each 
one a roaring saw awaits, with which 
they must make a different series of 
cuts); and a timed competition where 
each man slices wafer-thin discs from 
a 1O-inch log and stacks the 10 slim- 
mest (short stack wins). 

But the most interesting background 
to this whole tournament was the 
preparation for the sixth and final 
event: speed cutting. Though it's one 
of the least complex events (you make 
three cuts—down, up, and down a- 
gain—through a«20-inch log; best time 
wins), it's the gnly event where each 
man can modify his tool to his own 
advantage. In the other five events, all 
contestants had to use standard pro- 
fessional chisel chain on the 24-inch 
bars of the 550's that Homelite sup- 
plied. But for speed cutting, contend- 
ers were given one of these chains a 
day ahead, plus a Workmate bench 
and 21% hours to modify the teeth any 
way they thought best. 

Watching them work, | was sur- 
prised at the drastic changes they 
wrought. | asked one contestant (who 
was totally reshaping the chain teeth 
with files and a hand grinder) just 
what he was doing. "For all practical 
purposes," he replied, "I'm ruining a 
good chain. For top speed, you want 
as much—and as sharp—an edge for as 
little bulk as possible. l've seen compe- 
titors leave little more than the rivets. 
Still, you want each raker to keep 
sawdust from cushioning the cutter be- 
hind it, so you get full cutting efficien- 
cy." Since, in a limited time, without 
precision tools or gauges, there was 
little chance of uniformity from tooth to 
tooth, | had to chuckle at how careful 
l've been, when sharpening a dulled 
chain, to treat all teeth alike 
("Whoops, did | just give that gullet an 
extra file-stroke by mistake?’’). It's 
obviously less critical than we nonpro- 
fessionals have been led to believe. 

Most interesting of all was Montana 
contestant Russ Gates, shown at work 


in the second photo. Since he'd not 


known in advance that all competition 
would be with chisel chain, he'd not 
brought proper tools. With his 6-ft.-5- 


in. frame curled around his Workmate, 
he diligently stroked away with bor- 
rowed files while his competitors sent 
up showers of sparks with electric 
grinders. Next day, he won the event, 
topping even overall-champ Roy Booth. 

Afterward, | asked Russ for his 
secret. Like the other filers and grind- 
ers, he wasn't certain why what he 
does to his chain makes it cut faster. 
"You learn what works for you," he 
told me. "| have a master chain which, 
over several years, l've tuned up to top 
speed. | try to match every competition 
chain to that one—but you can't begin 
to do it in a couple hours.” | asked him 
how much total time he had invested 
in that master chain. ''Probably 50 
hours," he estimated. (Gates placed 
fifth in the tournament as whole.) 

Speed-cutting contestants don't al- 
ways guess right. One of them was 
apparently accustomed to competing 
with a souped-up “hot saw’ and had 
filed his chain accordingly. This 
proved all wrong for a stock-saw 
competition, even though the 550's 
used here have twice the power of 
most consumer saws. lt was painful 
watching him force that chattering, 
bucking bar through 20 inches of green 
poplar. Most of the other chains sliced 
it like cheese. 

None of the contestants modifies 
manufactured chain for normal cutting. 
"Speed-filed chain is only good for a 
half-dozen cuts," one of them told me. 
Most, however, recommended  chisel 
chain, even for consumer saws. Home- 
lite doesn't make it, but l'm told it's 
available through most  chain-saw 
dealers. (Carlton's the brand most of 
these pros like.) 

By the time you read this, Homelite 
will already be gathering the champs 
for next year's play-off—the winners in 
regional competitions who'll challenge 
Booth for the $1000 crown late in '79. 
So why did | call this year's tourna- 
ment the first and last national compe- 
tition? Next year's will be internation- 
al, with top woodsmen brought in from 
all over the world for a true chain-saw 
olympics. My hunch is that l've just 
witnessed the start of something big. 


Catalogs as stocking stuffers 


Two new catalogs arrived at my desk 
as | dashed for my plane to the chain- 
saw competition, so | took them along 
to check through between events. If 
you've any woodworkers on your 
Christmas list, these catalogs make 
ideal gifts. Both are crammed with 
domestic and imported veneers (shown 
in color) and hardwood lumber. Also, 
inlay picture kits, cabinet hardware, 
tools, upholstery and lamp supplies, 
shop books (newest are Constantine's 
Modern Marquetry Handbook and a 
collection of the best outdoor designs 
from Pop Science, Do-It-Yourself Pro- 
jects for Your Own Backyard). The 100- 
page catalog is 506 from Albert Con- 
stantine and Son, 2050 Eastchester Rd., 
Bronx, N.Y. 10461. A 152-pager is 50€ 
from Craftsman Wood Service, 2729 So. 
Mary, Chicago, Ill. 60608. fs) 


Herman SURVIVORS® 
The genuine made-in- 
Maine boots with the 
famous quality craftsman- 
ship, tough good looks, and 
never-say-die durability. 

Accept no imitations. 

Because other boots 
may copy our style, but 
none can copy our stan- 
dards. We've had nearly 
100 years’ experience 
building boots to protect 
your feet in warmth and 
comfort through water, 
snow, mud and rough 
terrain. 

Look for SURVIVORS. 
They’re worth the search. 

For more information, 
write to the Joseph M. 
Herman Shoe Co., Dept.78, 
Millis, MA 02054. " 


Boots that 
never say die. 


e" Get GREATER 2 and VALUE 
from your Chain Saw £ 
m Lumber Mills 


GRANBERG aNd 

Equipment 
Now make smooth, ready-to-use Lumber 
from your own trees and logs — where they 


fall and mill them to thicknesses from V2" to 14". 
Build low cost fences, sheds, outdoor furniture, etc. 


with 


sharpen your saw chain fast and easy Precision Electric 

like a professional and save GRIND-N-JOINT 

with our Manual or SHA EER i 
; | ast and compact. Works o 

Electric Sharpeners. car or truck battery: Sharpens 

cutters and lowers depth gauges. Has 35 

degree built-in angle marks and depth gauge attachment. 


GRANBERG INDUSTRIES, INC. 200 So. Garrard Blvd., 


| Dept. PS-1278 Richmond, CA 94804 
FILE-N-JOINT® Dial Send colorful FREE literature and location of nearest 
setting accuracy. File quide i dealer. 
clamps to bar for easy l Name 
on-the-job sharpening. | 
i Company 


GRANBERG INDUSTRIES, INC. Rais 
200 So. Garrard Blvd. i 
Richmond, California 94804 | City 
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HOUSEPOWER CLINC 


By EVAN POWELL 


Your many questions and fine tips 
have filled my files to overflowing, so 
this month I'm devoting my entire 
column to Q&A's: 


My Sears Lady Kenmore dishwasher, 
model 587.71631, allows water to 
slowly trickle out into the drain during 
the wash and rinse cycles. The ma- 
chine has a bidirectional motor—it 
revolves one way to wash and rinse, 
the other way to pump out. How can | 
be losing this water? 

Arthur Amico, Bellmore, N.Y. 


Trickling 
dishwasher 


The problem may not be in the 
dishwasher at all. it may be due to 
siphoning, which can happen if the 
outlet of the drain hose is at or below 
the level of the water in the tub when 
full. Check to see that the end of the 
drain hose has not dropped down into 
the standpipe, even though the top of 
the pipe itself may be well above this 
level. And sometimes drain hoses are 
taped into standpipes to temporarily 
prevent overflow from a clogged or 
restricted drain line in the home. This 
practice is a poor substitute for a prop- 
er cleanout, because it can place un- 
due stress on pump seals, in addition 
to causing siphoning. 

Another possibility is that the outlet 
to the spray tube and/or the spray arm 
may be partially clogged with food 
residue or other foreign material. If 
this occurs, back pressure during the 
wash cycle can force a small amount 
of water down the drain. 


Refrigerator economizer? 


| wonder why someone doesn't invent 
a simple, relatively inexpensive device 
that would pull cold air into the refrig- 
erator on cold days, then when outdoor 
temperature warmed up, automatically 
switch to the regular refrigeration sys- 
tem. A little hose, small fan, thermo- 
stat, and a small hole in the wall or 
window, should accomplish this. 
Deanna Boloun, Marysville, Kan. 


It can be done, but probably wouldn't 
be cost-effective. The parts you men- 
tion, plus installation, would run up 
the price of the refrigerator substan- 
tially. And outdoor air would have to 
be below zero before it could be intro- 
duced into the freezer compartment, so 
it would be useful only during periods 
of extreme cold. 
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Humidity levels 
The humidistat on my recently in- 
stalled power humidifier is located on 
a duct and is calibrated from - 20 
degrees to +20 degrees instead of 
being located near my thermostat and 
marked in increments of relative hu- 
midity, as | had expected. The humidi- 
ty indicator in my home (calibrated 
according to your PS article of Jan. 
73) reads no more than 30-percent 
relative humidity, even when the duct- 
mounted control is at its maximum 
position. 15 my problem most likely in 
the humidistat or in the humidifier? 
James Arville, Detroit, Mich. 


Your system sounds okay to me. Most 
experts now agree that the desirable 
humidity range is from 20 to 30 
percent, so your home is near the 
maximum limit. Moisture concentra- 
tions at higher levels can penetrate 
into wall cavities and through insula- 
tion, even when a reasonably good 
vapor barrier is present. The resulting 
condensation can cause structural rot 
that is often undetected until a major 
problem exists. A great deal of 
research is being done on this subject, 
but until we have better answers, it's 
wise to stick to the lower lev- 
els. They're sufficient for cold-weather 
comfort. 


Saving suds saves 


My system of recycling suds water 
from my washing machine is not a new 
idea, but | have applied it to a washer 


GARDEN 30-GALLON 
Hose HOLDING 
TANK 


WASHING 
MACHINE 


that is not specially equipped to do 
this. Also, ١ have modified it to pump 
the rinse water out on my lawn, which 
cuts down on watering. | save three 
ways—on fuel to heat the wash water, 
on detergents and other conditioning 
chemicals, and on the water itself. 

| installed a Y-valve on the back of 
the washer with one outlet leading to a 
storage tank (a 30-gallon drum from 
the salvage yard) located above the 
washer, and the other to a water hose 
that runs to the front lawn. The system 
must be operated manually now, but | 


have plans to automate it. To reuse the 
suds water, all | do is open the valve 
between washer and storage tank 
before | start the wash, letting gravity 
flow refill the tub. Because of the 
machine's water-level sensor, it will 
automatically make up any shortage of 
water before agitating. 

Jim Haney, San Jose, Calif. 


Suds-saver washers can save money, 
whether they are factory-equipped or 
custom-built like this one. One caution: 
Don't use undersize tubing, hoses, or 
valves that will cause back pressure at 
the pump; this can lead to poor rinsing 
and damp-drying, even pump failure. 


Preheated water 


The basement of our home, which 
benefits from the exhaust heat of two 
freezers and a refrigerator in addition 
to the furnace, stays around 68 
degrees. | installed an upright 80- 
gallon uninsulated steel tank between 
the water-supply line and my hot-water 
heater. When | tested it last week, my 
incoming water temperature was 38 
degrees, but it had absorbed enough 
heat from the room to rise to 65 
degrees before discharging from the 
"preheat'" tank into the water heater. 
Sears lists an 82-gallon glass-lined 
tank for $80. The handy homeowner 
should be able to complete installation 
for about $100, including fittings. 
Assuming an average temperature rise 
of 20 degrees and 8.3 Btu per gallon 
per degree, with 3413 Btu/kWh at 
$.05 per kWh, it would take about 
41,000 gallons of hot water to cover 

the original cost (10 years?). 
George Meyer, Salisbury, Md. 


such tempering tanks were once wide- 
ly used, It's best to install them in the 
warmest area and close to the water 
heater. Their effectiveness depends 
upon your pattern of water usage. If 
water is constantly drawn off, a 
tempering tank is of little value, And if 
your incoming water temperature stays 
above 52-55 degrees, forget it. 

| have experimented with a temper- 
ing tank since | installed an oil-fired 
water heater several years ago. At that 
time I left the original electric water 
heater in place, stripped of insulation. 
When the incoming water supply is 42 
degrees, | can get water at 68 degrees 
for darkroom use with little boosting. 

The payback period is hard to calcu- 
late. Again, it depends on the amount 
of hot water you use. Many homes use 
a thousand gallons or more of hot 
water each month. Given a winter 
season of six months (and using your 
calculations), you could arrive at a 
payback period of about seven years. 
That's better than a lot of energy- 
conservation devices can promise. WE] 


Got a home-equipment problem? 
Write to Evan Powell, Housepower, 
108 Morningdale Dr., Greenville, 
S.C. 29609, giving appliance make 
and model number. Sorry, but ques- 
tions can't be answered by mail. 


Christmas dollars buy more at independent hardware stores! 
Make the store yi] You'll find it easy 


a DN and economical to 
select useful gifts at 
your neighborhood 
Sentry store. One of 


on the door ntry 4,500 in the U.S., it 
: SA features irian Ay 
7 service, hones 
your gift irat values, quality [A 


merchandise. 


headquarters! 
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imer mers 


| eh Rockwell 7-1/4-INCH 
CIRCULAR SAW x 


| Powered by 1-1/4 H.P. 
motor to handle tough 

jobs. Depth and angle (43> 
adjustments. Double A~] 

| insulated. .لا‎ L. listed. “=u 

| (4511) QO’ 


١ 119-PIECE MECHANICS 
Te TOOL SET 


| Ideal for professional or home mechanics. 
Choice of 1/4 - 3/8-1/2-inch drive sockets, 
metric sockets, combination wrenches, 

screwdrivers... 
many other tools. 


Ideal for small jobs, intri- 
cate work. Drive handle 
delivers 28,000 R.P.M. In- | 
cludes powerunit, grinder, 
hone drill, polisher, sand- | 
ing discs, reamers, buffing 
wheels, collet adapters, 
complete instructions, 
storage case. U. L. listed. 


ORBITAL SANDER B 
Works smooth and fast خنع‎ : 
with high speed 12,000 ' 

O.P.M. action. Flush 
side design makes it 
easy to sand against 
vertical surfaces or in 


corners. Double insu- $2877 


lated. U.L. listed. (4420). 
KEE 5144 


"E 6-PIECE | 
S EASY ® CARVING SET 
FLUORESCENT LANTERN 


For soft wood, soap, plastic, lino- l 

leum. Includes 6 chisels and Use indoors or out for wide area illumina- 

sharpening stone. Plastic storage tion. Rugged plastic case. Easy-grip handle. 
| Uses two 6-volt batteries (not included). 


case. (16-250) 
| | (5209) 
STANLEY | 


MITRE BOX 
WITH SAW 


WOODINGS 
WoodSplitter Kit 
Splits 
firewood fast 
and easy. 
Includes 
4-pound 
square head 
wedge and 
6-pound 
wood splitter. 
32-inch 
handle. 
(60540) 


"C" or “D” BATTERIES p 


ZZ. (1235-2) l 
li (1250-2) i 


SU C E ^l i a oa icol 
| بدن‎ FETRET be ee | 
hy 1 1 PI 


Long-lasting power for 
Adjustable. Cuts angles flashlights, toys, tran- 
at90-75-60-45-30 [| sistors, etc. 

degrees. Rigid all metal | | 
base with mounting slots. ii 2 for 60¢ | 
Includes back saw with with coupon 

14-inch blade and hard- È 77 | 
wood handle. (85-614) without coupon ¢ 
Merchandise in this advertisement is available from participating Sentry dealers only. Offer expires December 23, 1978. The 4,500 Sentry dealers own their stores. 


They select their merchandise and set their own prices. There may be variations in products, available quantities and prices in individual stores... Sentry Hardware 
Corporation, Cleveland, Ohio 44113. AA-9087 


Heavy duty. Will withstand 
rough handling. Water- 
proof seal construction. 
Push-button on/off switch. 
Uses 6-volt battery (not 
included) (8109) 


Wet ce pnl ian, Te 


COSMIC CONSCIOUSNESS 


pu 


ila اله‎ i 


نديد 
zm o‏ 


There are no physical limita- 
tions to inner vision . . . the 
psychic faculties of man know 
no barriers of space or time. A 
world of marvelous phenomena 
awaits your command. Within 
the natural — but unused — 
functions of your mind are dor- 
mant powers which can bring 
pomas a transformation of your 
ife. 

Know the mysterious world 
within you and learn the secrets 
of a full and peaceful life! 

The Rosicrucians (not a reli- 
gion) are an age-old brother- 
hood of learning. For centuries 
they have shown men and 
women how to utilize the full- 
ness of their being. This is an 
age of daring adventure... but 
the greatest of all is the ex- 
ploration of self. Determine 
your purpose, function and 
powers as a human being. 
Write for your FREE copy 
of “The Mastery of Life” — 
Today! No obligation. No sales- 
men. A nonprofit organization. 
Address: Scribe R.F.G. 


The ROSICRUCIANS (AMORC) 


San Jose, California 95191 U.S.A. 


———— SEND THIS COUPON - — — ——3 
Scribe Be PeGs 

The ROSICRUCIANS (AMORC) 

San Jose, California 95191 U.S.A. 
Please send me the free book, The Mas- 
tery of Life, which explains how I may 
learn to use my faculties and powers of 
mind. 


Name_ = 


Address 


State Zip 


— SS € — —— — ERO € eee ED GRO eee 
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TAKING CARE OF YOUR CAI. 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 


Science, 380 Madison Ave., New York, N.Y. ) 
if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


By RAY HILL 


GM says aluminum bumpers need spe- 
cial care. Don’t use strong caustic 
cleaners; they may discolor the bump- 
ers’ anodized outer layer. Don't use 
rubbing compound or other coarse 


abrasives to polish, Usually, washing 
with soap and water and a soft cloth 
or fiber brush will 


remove dirt and 


Outsmarting a nut 


Trying to start a nut in a recessed 
space? This trick can often make the 
job easy. Slip the nut over the shaft of 
a screwdriver. Hold the nut with your 
finger while placing the tip of the 
screwdriver on the bolt or stud. 
Release the nut and let it slide down 
the shaft; then turn with your fingers 
until it's started. If you can't get a 
wrench on it to finish the tightening 
job, a socket and universal joint will 
allow you to tighten it adequately. 


Aluminum-bumper do's and don'ts 


10017. We'll pay you $25 


other deposits. Benzine or naphtha can 
be used to remove stubborn dirt or 
grease without harming the finish. 
After cleaning, polish the bumper with 
a good grade of wax to deter buildup 
of future grime. For difficult cleaning, 
OO steel wool lubed with light oil and 
used carefully may be helpful. 


When using a test light 


Two important points to remember 
when using a test light to track down 
an electrical problem: The light must 
be operational, and you must have a 
good ground. Always test the light 
before you use it, even if it worked 
okay the last time. Make sure that the 
bulb isn't burned out by hooking it 
across the battery terminals. Also 
check the ground you're going to use 
by hooking the test light to a known 
live point and to the ground. 


Cheap work suit 


Inexpensive disposable coveralls, avail- 
able at paint-supply stores, make out- 
standing emergency work suits. Carry a 
pair in your car for the time when you 
have to do roadside maintenance and 
are wearing your best clothes, An added 
benefit: Their white color makes you 
more visible, especially at night. 


About a damaged fan 


Don't try to repair a bent, loosened, or 
damaged fan blade or assembly. The 
fan turns at several thousand rpm, so 


proper balance is essential. An at- 
tempted repair can upset perfect bal- 
ance, which may cause the fan to fly 
apart, damaging under-hood compo- 
nents, or even injuring someone ser- 
iously if the hood is open. A quick 
check to see if blades are bent is to 
lay the fan on a flat plate of glass— 
all blades should contact the plate. 


BUILD THIS THREE-WHEELED CYCLE! 


Wil-Mac VW Trikes are fun and economical to build and ride. 
They use a stock VW engine and transmission and are designed 
for easy home-assembly. Send the coupon TODAY. for full 


details. 


How To Be Sure 
Youre Getting 
The REAL THING 


Send For Our Free Catalog 


assembly manual 


(refundable). 


Name 


Send $2 for color catalog and full details. 


COSTA MESA, CA 92627 - (714) 645-5730 
Send $8 for illustrated 


WIL-MAC PRODUCTS, INC. 
1721 WHITTIER ST. DEPT.PS 
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That trademark tells you you're get- 
ting the ORIGINAL. The real thing. The 
tongue-'n-groover with smooth working, 
machined, undercut mating parts (1) 
that can't slip. The one with the reintorc- 
ing flange (2) that practically eliminates 
stress breakage. First of its kind and 
still best of its kind. Be sure you get the 
genuine CHANNELLOCK. Look for the 
trademark on the handle. Sizes from 
midget 412'' to giant 16". 


CHANNELLOCK, INC. * Meadville, Pa. 16335 


The ORIGINAL Tongue-' N-Groover 


DECEMBER 1978 


Address . 


Zip 


City 
State 
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ESS WORKSHOP 


WOI!DL 


Ave., 


$50 to Joseph Geuss of Alliance, Ohio, for this idea. Send yours (with 
Social Security No.) to Wordless, Popular Science, 380 Madison 
10017. Only purchased ideas can be acknowledged. 


N.Y., N.Y. 


By ROY DOTY 
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« Bar-tack 
ralotarcing 
Stitching at 

points of 
Strain, 


+ Full pož canvas 
duck material. 


e Neck support and 


waist thes. 
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' SPECIAL OFFER COUPON OFFER EXPIRES JAN. 31st. 


For your Apron(s) and FREE information on our new Workshops" 
product line, send this coupon with your check or money order to: 
D.R.I. Industries, Inc., 6864 Washington Ave. So., Eden Prairie, 
MN 55344  نعمج وددوم‎ 12299 
Number of APRONS you're ordering (796 plus 50€ shipping 5 
handling each)— (limit 3 per person) 

Mr. 
NAME Mrs. 

Miss 


ADDRESS = EI 
Street & Number 


I ا‎ I —————— Ó 


If you had told Bogart you were 
installing a ceiling fan to break up 
stratified air, he might have told 
you to play that one again. But, 


Keep the Cir moving with a fact is, in winter the spinning 


blades force rising warm air back 


dr | down into the living area of a room. 
i £x In an And in summer, their constant mo- 
tion helps air-conditioned air circu- 


late better. A fan may not lower fuel 
costs, but it will raise comfort levels 
—and its looks have made it the hot- 
test thing since “Casablanca.” Mod- 
els are available from Hunter, Box 
14775, Memphis, Tenn. 38114. G5 


Fan moves stagnant air with 36- or 
52-inch blades; globe light and speed 
control are available. Price range is 
$135-400. Installation begins (above) 
with drilling of pilot hole for hanger in 
center of a beam or joist. Mount octa- 
gon wiring box alongside beam. 


Ex 


Lubricate hanging hook with Vaseline Thread two-inch pipe nipple into mo- Hang motor assembly, route wires to 
or soap for easy installation. Push the tor and hanger bracket onto pipe. Use electrical box, and connect. Ground the 
rubber bushing onto the hook. longer pipe for high ceilings. box to screw in hanger bracket. 


Press canopy halves togeth- 
er, secure them tightly around 
the pipe with self-threading 
screws. Leave 14-inch gap at 
ceiling for fan movement. 


Secure each blade with two 
screws. Blades are shipped in 
matched pairs for balance. 
Check oil reservoir and attach 
pull chain to finish the job. 
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Powerful 69 c.c. 
with 16" cutting 
bar for the brute 
force you need 
to turn big 
trees into 
firewood, 
FAST! 


Fully jeweled 
and balanced « 
engine! 


Needle bearings on all key moving parts! 


` MUST LIQUIDATE! 


POWERFUL 4.2 cu. in. 
COMMERCIAL LOGGING 


Easy to han 


in weight. 


A commercial logging saw at the low price of backyard models! 


Sure, you've seen lots of sale prices on “sissy” 
little chain saws. And they're O.K. for trimming 
twigs and small branches. But when you want to 
tackle big trees in the forest far a winter supply 
of firewood, little “toys” can't take it. Y ou need 
a chain saw with plenty of guts and big, strong 
teeth to make short work of large trees. You 
need this powerful 4.2 cu. in. QUIKUT! 


This is the same great saw used by commercial 
loggers, day after day after day! Compare the 
features of this QUIKUT with the BEST models 
of any competing models. You'll quickly realize 
what a sensational value this top quality chain 
saw really is. 

The manufacturer, American Power Equipment, 
has designed newer models and is discontinuing 
this one. Now we are authorized to liquidate this 


entire inventory at an amazingly low closeout 
price. It means a HUGE SAVINGS for you. But 
don't delay. Our supply is limited. Order yours 
right away, before they're all sold out. 


TOP QUALITY FEATURES THROUGHOUT: 
e Aircraft quality, chromed steel cylinder wall. 
® Fully jeweled engine with needle bearings on all 
key Moving parts in upper and lower crankcase. 
® 4-reed pyramid intake valving for greater power. 
e Anti-vibe, cushioned front handle bar. 


® Adjustable, automatic oiler; the more accelera- 


tion, the more lubrication. 
e Low tone, spark arrest muffler, 
è All position carburetor. 
e Carburetor adjustment for high and low jets. 
e 16" speed tip bar with 3/8" pitch chrome chain. 
e Control cut bumper spikes for easier cutting. 


ONE YEAR PARTS REPLACEMENT WARRANTY ON ALL 3 MODELS! 


If any part should prove to be defective within one year from date of purchase, call our toll-free 
number (1-800-328-5082) and we will replace it FREE of charge. For normal servicing, there are 
over 340 authorized service centers in the U.S.A. A listing of them comes with each saw. 


For MASTERCHARGE and VISA members only: 


Phone in your order on our toll- 
free number (1-800-328-5082) and 
charge it. In Minn., call collect. 


C.O.M.B. Co. 


AUTHORIZED LIQUIDATORS of Bankruptcy 


Merchandise and Manufacturers’ Overproduction 


3258 MINNEHAHA AVE. S., MINNEAPOLIS, MINN. 
_ Phone: (612) 729- 2345 


| 3258 Minnehaha Ave. 


| 

| O 2.4 cu. in. © 0 
| O 2.2 cu. in. (9 $79.00 
| 


| Name = 
| Address 
أ‎ City 


Barely 14 Ibs. 


American Power nd 


CG 3‏ مت یه 
C.O.M.B. Co. Authorized Liquidators‏ | 


Heg. Retail: 
309. 95 


|... While they last: 
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QUANTITY DISCOUNT to municipali- 
ties, utilities, logging firms, govt. agencies. 


Plus 
$5.00 
shipping 
and 
handling 


dle! 
Made in U.S.A. by agg 


Aircraft quality 
hard chromed steel 
cylinder wall! 


4-reed pyramid intake 
valving for greater power! 


. Automatic lubrication 
increases with acceleration! 


: riw- 
d pt 


Bumper spikes 
for easier cutting. 


1 3 i t- i HN uas 


WITH 14" CUTTING BAR 


More rugged, more powerful, 
more quality than the "cheap- 
ie" promotional models of sim- 
ilar size that you find in dis- 
count stores! Less than 8 Ibs., 
but the 36 c.c. engine packs 
plenty of power for trimming 
big limbs or felling medium size 
trees, An excellent quality saw 
with fully jeweled engine and 
caged roller bearings. "Spark ar- 
resting, low noise muffler. Hard 
chromed, steel cylinder wall. 
A tremendous value for you! 


2.2 cu. in. CHAIN SAW 


same features and appearance 
as 2.4 cu. in. model above, but 
with 12" cutting bar, Excellent 
quality and highly dependable! 
Priced far below dealer's cost, 
A great value for you! 


Fo 


Reg. Retail: 


3199.95 


Now ...for only: 


$99 


Plus $5.00 ship- 
ping & handling. 


Reg. Retail 
$169.95 
Now...for only: 


379.00 


Plus $5.00 ship- 
ping & ane 


=  -— ww د‎ ~~  —  — s — s ——— ع‎  ——  — oe — — — 2 22 — م ي‎ 


S. / Minneapolis, Minn. 55406 


| Enclosed is my check or money order. Please send the following chain saw: 
O 4.2 cu. in. @ $179.00 plus $5.00 shipping and handling 


Allow 
2-3 weeks 


plus $5.00 shipping and handling ' 
for delivery. 


plus $5.00 shipping and handling 
PLEASE PRINT CLEARLY 


State om AP 


A ey UNIQUE SPORTS CAR KIT |‏ سس 
E for VW. Fun, Easy to Build... |‏ 
Whole movies at|| ass asm‏ 
NNNM" = | Dealerships = —— j ١ 917.‏ 
half price. Available. vd Enero‏ 
Three terrific classic comedies] | Wm 66 3 e. TE‏ 


starring Laurel and Hardy, W.C. 
Fields or Buster Keaton on sale now.] 


. 8 
690 E. 3rd St. 


‘Outstanding values. Uproarious fun. 
Send $1.00 for information and 


[sixty-eight page Film Catalog eting PORTABLE STEAM CLEANER 


"Steam in 60 Seconds" 
Engines, Air Filters, Lawn 
CLEA - Mowers. J year guarantee on 
lire box, coils. Uses liquid soap, 
propane fired. Weight 120 Ibs. 
Auxiliary pump required on low 

water pressure. 
WEDCO MFG., INC., Dept. S-7, 
Box D, Jackson, Wyoming 83001 


Write: Blackhawk Films, | 
Dept. 4661, Davenport, lowa 52808.] 


BOOSTER CABLES 


QUICK AND EASY TO USE 
e Easy to install, just a gentle squeeze. 
e Easy to release, just flip the ratchet. 


POSITIVE LOCKING 

e Positive ratchet lock eliminates snapping or pulling off. 

e Allows full use of entire cable length. 

e The only effective clamp to grip side terminals, too. 

SAFE 

e Prevents spark or arc that may cause explosion 

of battery and gas fumes. 

A QUALITY PRODUCT 

e Engineered and built for the professional. 

e Priced for the car owner. | - 
LIFETIME WARRANTY i KRAVE X 
E a — ————M— | MOVING AHEAD WITH 
Look for it wherever auto parts are sold. | ع‎ BETTER PRODUCTS 


KRAVEX MANUFACTURING CORPORATION MIAMI. FLORIDA 33167 
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Zoom lenses 
| Cantina’ — page 78] 


ranges extend? No question. The 
time is coming when you will be 
able to do almost all your work 
with a single lens: a macro zoom 
that covers all the territory be- 
tween 24 and 135 mm. In fact, Vivi- 
tar had planned this fall to intro- 
duce a 25-125 f/3.5 at Photokina, 
the international German photog- 
raphy show. The lens wasn't quite 
ready and didn't make the show, 
but the fact that such a lens exists, 
even in prototype, shows how close 
we are to the all-purpose lens. 

One camera maker, Fuji, is now 
pushing the idea. of a mid-range 
zoom as the normal lens. Buy a 
Fujica AZ-1 SLR, and chances are 
you'll walk out of the store with a 
43-75-mm zoom instead of the stan- 
dard 50- or 55-mm lens. For most 
snapshooters, that's an ideal range, 
perfect for small groups of people 
at the 43-mm end and for portraits 
at the 75-mm end. 

But if you want to cover the 
range from 24 mm to around 200 
mm via zoom, you can do it right 
now with three lenses. A trio such 
as the 24-40-mm f/3.5 and the 38- 
90-mm f/3.5 lenses by Sun, plus a 
good 80-200 from any of several 
makers, can handle the job nicely. 
Together these lenses will almost 
surely outperform any single zoom 
lens that could replace them, and 
do so at less cost. 


WHERE TO WRITE 
FOR MORE INFORMATION 


Alpa, T.A.G. Photographic, Inc. The Alp: 
Group, 800 Shames Dr., Westbury NY 1159C 
Asanuma, Asanuma Corp., 1639 E. Del Am 
Blvd., Carson CA 90746; Canon, Canon USA 
10 Nevada Dr., Lake Success NY 11040; Cai 
enar, Photo America Corp., 7491-93 N.W. 8t 
St., Miami FL 33126; Chinon, Chinon Corp. c 
America, 43 Fadem Rd., Springfield NJ 0708] 
Eitar, Reeves Photo Sales, Inc., 9000 Sovereig 
Row, Dallas TX 75247; Formula 5, IMC/Intei 
photo Corp., Palisades Park NJ 07650; Fuj 
Fuji Photo Film USA, Inc., 350 5th Ave., Ne 
York NY 10001; Hanimex, Hanimex (U.S.A 
inc., 1801 Touh Ave., Elk Grove villaga 
60007: Hervic/Zivnon, Hervic Corp., 1422 
Ventura Blvd. Sherman Oaks CA 9142: 
Hoya, Uniphot-Levit Corp., 61-10 34th Ave 
Woodside NY 11377; Komura, Hindaphot 
inc., Box 1001, Rockville Centre MY 1157 
Konica, Konica Camera Co., 25-20 Brey 
Queens Expwy. West, Woodside NY 113 
Leica, E. Leitz, Inc., Rockleigh NJ 0764, 
Mamiya, Bell & Howell, 7100 McCormick Rd 
Chicago IL 60645; Minolta, Minolta Corp., 10 
Williams Dr., Ramsey NJ 07446; Nikon, Nikoi 
Inc., 623 Stewart Ave., Garden City NY 11531 
Olympus, Olympus Camera Corp., Woodbur 
NY 11797; Pentax, Pentax Corp., 98 Cutte 
Mill Rd., Great Neck NY 11021; Prinz, Amcan 
813 N. Franklin St., Chicago IL 60610; Quai 
taray, Ritz Camera, 11710 Baltimore Ave 
Beltsville MD 20705; Ricoh (Rikenon), Brau 
North America, 55 Cambridge Pkwy., Can 
bridge MA 02142; Rokunar, Aetna Optix, Inc 
Box 268, Island Park NY 11558; Samigo! 
Samigon Div. „/Argraph Corp., Carlstadt h 
07072; Sigma, nitron Instruments, Inc 
Photo Div., 101 Crossways Park West, Woo: 
bury NY 11797; Soligor, AIC Photo, Inc., 16 
Glen Cove Rd., Carle Place NY 11514; Sui 
Spiratone, Inc., 135-06 Northern  Blvc 
Flushing NY 11354; Tamron, Berkey Marke 
ing Companies, 25-20 #£Brookl i ueer 
Expwy. West, Woodside NY 11377; Topco 
see Carenar; Vivitar, Vivitar, 1630 Stewa 
St., Santa Monica CA 90406; Yashica, Yashit 
inc., 411 Sette Dr., Paramus NJ 07652; Zeis 
see ‘Yashica, (Yashica/Contax Div.). 
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By Jim Howell 


It was my first real woodworking project. 
My 3-year-old daughter, Becky, had 
outgrown her high chair. My wife and I 
shopped around for a stool so Becky 
could sit at the dinner table. But the 
prices shocked us. $40 to buy a rather 
skimpy-looking stool...that wasn't even 
finished! 

So I decided to try to build the stool 
myself. I had just purchased a Shopsmith 
Mark V -- a unique 5-in-1 woodworking 
tool and I was, quite frankly, anxious to 
give it a try. 

Now, making a stool “from scratch" 
may sound like a simple project -- but 
actually, its rather complicated. You 
have to drill the holes for all the legs at 
exactly the same slight angle, so that the 
legs taper out perfectly. The seat has to 
be beveled and sanded just right for that 
professional look. And you sure couldn't 
make nice-looking legs without having a 
really fine power lathe! 

In short, it's a project I never would 
have dared tackle with my old-fashioned 
saw and a few hand tools. 

Well, I finished the stool and it was 
absolutely perfect! It actually looked a 
lot more professional than the unfinished 
one we saw for $40. Yet, it cost me only 
$11.00 for everything -- the wood, the 
glue, and the finish! 

My Mark V made it easy. All I did was 
set-up for each operation and flip the 
switch. 

But the real pay-off came when I 
proudly presented the finished stool to 
little Becky, and told her I'd made it 
just for her. I wouldn't trade the smile 
she gave me for a million dollars! 

My wife is soimpressed with the stool, 
she always brags to guests who stop by. 
Doing the project from start to finish 
gave me a real sense of accomplishment. 
That's the best thing about woodworking 
as a hobby -- you get back something 
valuable for your time! 


It was only a stool 
for my daughter... 


but you can't imagine 


RS 8 A how proud I felt 
v RN when I gave it to her! 


Long before I ever heard about the 
Shopsmith Mark V, I had always enjoyed 
the relaxation of working with my hands 
after a day on my regular job. 

But there were an awful lot of “‘do-it- 
yourself" projects that I simply couldn't 
handle with the small, hand-held power 
tools I owned. Whenever I tried a project 
with any complexity to it, I' d really botch 
it up! 

When I read about the world's only 
multi-purpose power tool, the Shopsmith 
Mark V, I learned that it contains the 
five most needed woodworking power 
tools in one single, precision unit. 

Getting a table saw, a lathe, a horizontal 
boring machine, a vertical drill press, 
and a disc sander all combined into a 
single tool made sense -- both because of 
the big savings in cost compared to 
buying five separate tools, and because 
of all the space it saved me! 

I could see how it would save me a lot 
of money, and let me tackle those really 
professional-looking projects and home 
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It's a 34" Power Lathe It's a 10" Table Saw 
with 48" rip capacity 


| | 
E | | [| Yes, please mail me your Free Information Kit on the Shopsmith J 

Lt. wx Ow p MarkV. I understand there is no obligation, and no salesman will visit. i 
Its a 12" Disc Sander i 


8 Name 
i Address 
B 
Ci 
" ty 
1 State 


er, 


The Shopsmith Mark V 


repairs I'd always wanted to do! So I 
decided to take advantage of Shopsmith's 
30-day no-risk home trial. ..and I'm sure 
glad I did! 

I recommend that anyone interested 
in a relaxing hobby -- that saves you 
money, and pays off in so many ways, 
consider setting up a first class wood- 
working shop with the Shopsmith Mark V. 


Note: The above is a true story. However, 
the names have been changed on request. 


Raggedy Ann” doll - Knickerbocker Toy Co. 


To receive, by mail, an informative 
free booklet, “What to Look for When 
You Buy Power Tools", plus all the 
facts about the Shopsmith Mark V 
and its "big-job" capabilities—mail 
the coupon below. There's no cost or 
obligation for this service. Mail to 
Shopsmith, Inc., 750 Center Drive, 
Dept. 1774, Vandalia, Ohio 45377. 
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It's a Horizontal Boring 
Machine 


It's a 16%” Vertical 
Drill Press 


Dept. 1774 i 
750 Center Dr., Vandalia, OH 45377 
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You ll EARN MORE, LIVE BETTER 
Than Ever Before in Your Life 
You'll enjoy your work as a Locksmith 
because it is more fascinating than a 
| hobby — and highly paid besides! You'll 
FEO on enjoying the fascinating work, 
i pr after year, in good times or bad 

ecause you'll be the man in demand in 
an evergrowing field offering big pay 


"Mas never so 
enthused and de- 


sented with les jobs, big profits as your own boss. What 
in my entre I 
life. | grossed more could you ask! 


Train at Home — Earn Extra $555 Right Away! 
All this can be yours FAST regardless 
of age, education, minor physical handi- 
caps. Job enjoyment and earnings begin 
I AT ONCE as you quickly, easily learn 
to CASH IN on all kinds of locksmithing 
Y jobs. All keys, locks, parts, picks, special 

EE tools and equipment come with the 

“® | course at no extra charge. Licensed 
A 2°] experts guide you to success. 

Illustrated Book, Sample Lesson Pages FREE 
Locksmithing Institute graduates now 
earning, enjoying life more everywhere. 
You, can, too. Coupon brings exciting 
facts from the school licensed by N. J. 
State Department of Ed., Accredited 
Member, Natl. Home Study Council. 
Approved for Veterans Training. 

LOCKSMITHING INSTITUTE 

Div. Technical Home Study Schools 
= | Dept. 1111-128 Little Falls, N. J. 07424 


working week- 
d ee 


ends. 
Rocky Orsi 
| Azusa, California 


KEY MACHINE 
locks, picks, 
tools supplied 

= (a 


gia 


LOCKSMITHING INSTITUTE, Dept. 1111-128 


A 

Î Div. Technical Home Study Schools | 

i Little Falls, New Jersey 07424 Est. 1948 i 

| Please send FREE illustrated booklet, ''Your Oppor- | 
[| tunities in Locksmithing,'' . plus sample lesson 

pages. | understand there is no obligation and no | 

| salesman will call. | 

| Name............ WR Rena. | 

| (Please Print) | 

D WAidigss odia OIE E gu adi | 


D. City/State/Zip.........—..——. 


[Û] Check here if Eligible far: Veteran Training . — —‏ سس 


eu bike motor tames tough hills. Be | 


,, Independent, Shop when you want. 


Fits all Bikes. Adult Trikes. | 


\ Installs i in minutes. Thousands 
sold. Recharges 

overnite. Travels 

100 miles for a dime. 

Easy payment plan 

available. Call or 

send for FREE 


illustrated | 


booklet and 


Special 


Christmas 


800-257-7955 
GENERAL ENGINES CO. 
5165 Mantua Blvd., Sewell, NJ. 08080 


= SO FT. n SPACE: $2 400 


Purchase the material locally, and build this beau- 
tiful "A" FRAME CABIN. Complete plans, illus- 
trated instruction manual and material list: ALL 
FOR $5.00 on a MONEYBACK GUARANTEE. Send 
$5.00 for plan #707 to: 
| DEPENDABLE PRODUCTS CO. 
P.O. box 113, Vista, Calif. 92083. 


Nuclear waste 


[Continued from page 97] 


of how the heat from high-level 
waste would affect the rock in 
mined granite caverns. The effects 
will be simulated with an array of 
electric heaters placed in an aban- 
doned iron-ore mine in Stripa, 
Sweden. The LBL project man- 
ager, Choate Brown, says, "A two- 
year experiment with small heaters 
would allow us to project the 
effects of full-size waste canisters 
on the surrounding rocks for more 
than 20 years." 'The U.S. DOE will 
contribute about $5 million over 
two years to these experiments. 

Engineers from Lawrence Liver- 
more Laboratory are performing 
similar experiments, on a smaller 
scale, in granite that lies 1400 feet 
below the Nevada Test Site 100 
miles northwest of Las Vegas. 
They have lowered a 5000-watt 
heater into an already existing drill 
hole. Granite is an exceptionally 
strong rock that was originally 
formed at temperatures probably 
above 500 degrees C, which should 
make it resistant to the high heat 
developed by canisters of high-level 
waste. Moreover, granite is found 
widely throughout the world, and 
can be mined into suitably large 
caverns. 

Which  material—salt, granite, 
clays, shale—will eventually be 
used for our and other nations’ 
waste repositories? We don’t know 
definitely, and that is why we must 
have experiments and pilot plants. 
A recent report by the President’s 
Office of Science and Technology 
Policy alarmed some because it 
identified gaps in our understand- 
ing about geologic containment. 
But the report concluded: “Nev- 
ertheless, we believe that such gaps 
in our current knowledge need not 
rule out successful underground 
containment of radionuclides for 
periods of many thousands of 
years.” 


Wrench in the glassworks 


Also this year, a controversy has 
erupted over a technology that 
many had come to take somewhat 
for granted—glassification (or vi- 
trification, as it is also called) of 
high-level wastes, before encapsu- 
lating them in sealed containers 
prior to burial. There are several 
ways to do this; most resemble in 
some manner the process I saw at 
Battelle Northwest Laboratories. 
There, a stream of liquid waste is 
jetted into the top of a two-story- 
high contraption, reduced to a 
powder, mixed with powdered 
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glass-making ingredients, and then 
the whole mixture melted at the 
bottom—inside the final container, 
which is wrapped in a furnace (see 
page 97). Glass was considered by 
many in the field to be the best 
candidate for a material that could 
lock away radioactive substances. 
The French, for example, last June 
opened a full-scale glassification 
plant at Marcoule, designed to 
handle all the wastes produced at 
the nuclear facility there and to 
take care of that country's backlog 
of liquid wastes over a 10-year peri- 
od. 

Last August, however, a panel of 
the National Academy of Sciences, 
which had been established at the 
request of the Nuclear Regulatory 
Commission to study the solidifica- 
tion of high-level wastes, threw a 
monkey wrench into the glass- 
works. Its study, directed by Dr. 
Rustum Roy, a materials scientist 
at Pennsylvania State University, 
said that glass might be a consider- 
ably less desirable material than 
some others, notably ceramics. 

Glass has been favored because it 
has very low solubility in water, 
but, because it is non-crystalline, it 
is less resistant to heat and less 
stable in other ways than some 
other candidates. The report did 
not urge the DOE to abandon glass 
as a "form of choice," but rather 
recommended we not plunge ahead 
before investigating the other 
choices. In fact, the study said, 
there is plenty of time to do this 
while the wastes are held in inter- 
im storage. 

"We've proved experimentally," 
says Dr. Roy, “that we can make 
synthetic materials, incorporate 
into them the nuclear wastes, and 
immobilize the radioactive atoms. 
When these substances are buried, 
even exposure to ground water, 
heat, and pressure combined will 
not seriously affect them... 

“What I’m saying, then, is that 
there’s no cause for either panic or 
haste . . . In only a decade or so, 
we'll be able to begin permanently 
storing radioactive wastes. In the 
meantime, we're not engaged in a 
life-and-death struggle to find the 
solution to the disposal problem 

. We know the scientific princi- 
ples of the answer, and none of the 
engineering is novel. It’s just a 
matter of making the best choice— 
instead of hurriedly and needlessly 
spending billions of dollars on a 
technology that may turn out to be 
second best.” Gs) 
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1713 ALFA ROMEO 62.76 for all mals, except Alfetta sse 
9643 AMC AMBASSADOR 68-74 covers all models .. ana 
8677 AMC PACER 75-77 covers all models .. 


099] ARROW, PLYMOUTH 76-77 for ail models... $895 
9404 ASPEN, DODGE 76-78 for ali models .. SEE A. 
9968 AUDI 100 65-73 all inc 10615, 90 Super . — MÀ $8.95 
8259 AUDI 100 74-76 all inc 100LS مم سم مم مومعب وموم دده‎ m— $8.95 
8749 AUDI FOX 73-78 covers all models .. senem IA 95 
0916 AUSTIN AMERICA 68-71 covers all models... 98.95 
0846 AUSTIM HEALEY 100/4 reprint of factory manual .. e ت‎ 
0843 AUSTIN HEALEY 100/6, 3000 56-68 all models . woe 98,95 
0752 AUSTIN MARINA 71-75 sedan and GT models و ممه‎ PRIS 


0379 BARRACUDA & ‘CUDA 65-72 all 6 & VB models... $6.95 
0503 BLAZER, CHEV 59-77 for all 2 & 4 whl dr mdis مس ع‎ 

1007 BMW 1600 66-73 covers all models... 
1008 BMW 1800 64-71 covers all models ......... 


1042 BMW 2000, 2002 66-76 covers all mdls ne € A CS, TII ........58.95 
9708 BMW 320 75-77 for all models inc 316 .. ou TIT 
9760 BMW 2500, 2800, 3.0 all mdis inc Bavaria & CS „unaa 910.95 
0978 BOBCAT, MERCURY covers all models thru 76 a $7.75 
0504 BRONCO, FORD 66-77 all 2 & 4 whi drive models. لل‎ $7.95 


0001 CADILLAC 61-63 factory manual ... give year esses 
0727 CADILLAC 68-74 all models exept اع‎ Dorado... $9.95 


8629 CADILLAC 1976 factory shop manual sss $14.95 
8678 CAMARO 67-78 covers all 6 & VB models . $8.95 
9557 CAPRI 70-76 for all 2000, 2600, 2800 mdis . $8.95 


0379 CHALLEMGER 70-72 covers all & and V8 mdis MÀ $6.95 


8331 CHARGER 67-70 for all models inc 500 & NT و‎ * 0 
8212 CHARGER 71-75 covers all models .. CANNE, PES 
0383 CHEVELLE 64-77 inc Monte Carlo, El Camino eee $6.95 
0838 CHEVETTE 76-78 covers all models . asas PEI 
1064 CHEVROLET 32-54 tune & service all models nnen $5.00 


0870 CHEVROLET 68-77 for all full size models ....... 
8187 CHEVY ll 62-77 covers all 6 & VB models ........... 


1090 CHEVY LUV 72-77 covers all models... cone 98.95 ° 
B200 CHEVY PICK-UPS 70-78 all models to 3/4 ton. w.m 97.95 
B201 CHEVY VANS 67-78 all models and GMC vans... $7.95 
0020 CHRYSLER 75-77 factory manual... give year. sss 019.95 
9588 CITROEN ID, DS 67-73 for all mdis 19, zu. x uo ., $9.95 
8539 CITROEN SM reprint of factory service manual . $19.95 
8264 COLT, DODGE 71-77 covers all models .. T GU EE n 
9422 COMET 60-55 covers all models... وو مو‎ GOS 
8211 COMET 70-77 covers all models... seen $6.95 
8212 CORONET, DODGE 71-75 covers all models... 96,95 
1117 CORTINA 62-66 for all models inc Lotus & GT مما وم‎ $8.95 
1118 CORTINA 67-68 for all models inc Lotus... PBS 
6069 CORVAIR 60-69 covers all models... sss. 98.95 
0478 CORVETTE 57-64 covers all models esses $2.95 
8429 CORVETTE 65-71 covers all models ... 99.95 
9481 CORVETTE 72-76 all 327, 350, 427, 454 models . $9.95 


1756 CRICKET PLYMOUTH 70-73 also covers Avenger. ........ eae int: 


8188 DART & DEMON 68-76 covers all models esses. 96,95 
8065 DATSUN 8210, 1200 68-76 covers all models ................ 98.95 
1726 DATSUN 2402/2602 70-74 covers all models 1... $8.95 
8127 DATSUN 2607, 2802 75-77 covers all models . ee Tl 
1551 DATSUN 510 68. 73 covers all sdn & wagon mdis . a T LU 
9583 DATSUN 610 68-76 covers all models... 98.95 
0935 DATSUN 710 73-77 covers all models ........ eere: MELOS 
9472 DATSUN 73-78 includes F10, 2005X & 810 models `. $7.95 


1258 DATSUN 311 1600/2000 SPL & SRL models .. cs 4+ 


9297 DATSUN PICK-UP 68-77 all 521, 620, Li'l Hustler 5015 .. 
0871 DODGE 72-77 for all Monaco & Polara models... .. $6.95 


8208 DODGE RAMCHARGER 74-75 covers all models. مس ع‎ $7.95 
8564 DODGE PICK-UP 65-75 service/maintain all 2-whl drive .............. $7.50 
8371 DODGE PICK-UP 65-75 service/maintain all 4-whl drive .............. $7.50 
8203 DODGE VANS 67-77 all 100, 200, 300 mdis & Plym. .........$7.95 
B192 DUSTER 70-76 for all models inc. ida 25.95 
8189 FAIRLANE 62-70 covers all models .. 965.95 


9422 FALCON 60-63 covers all models ........ ا‎ AAAG 
9874 FALCON, FORD 6 64-70 covers all B-cyl models . eee: 
0480 FALCON, FORD V8 65-71 covers all VB models .. 

9776 FIAT 124 67-77 all inc sdn, sta wgn, TC, spel . 


0743 CHILTON AUTO REPAIR 72-79 for all American cars „uson. 

0985 CHILTON AUTO REPAIR 63-76 Reg. $12.95, Special ................. $8.95 
1775 CHILTON AUTO REPAIR 68-75 Reg. $12.95, Special مس‎ $6.95 
1773 CHILTON AUTO REPAIR 66-73 Reg. $10.95, Special .................. $5.95 
1772 CHILTON AUTO REPAIR 65-72 Reg. $10.95, Special ................. $5.95 
1763 CHILTON AUTO REPAIR 54-63 for all American cars ............... $17.95 
7125 AUTO AIR CONDITIONING... service & repair all لد‎ $6.95 
8726 TRANSISTOR IGNITION SYSTEMS covers them all ........................ $5.95 
9622 HOW TO TUNE YOUR CAR good for all cars eese $1.95 
8859 GM DIAGNOSIS MANUAL for all GM-built cars ooo... ccc ee $4.95 


1712 BASIC AUTO REPAIR MANUAL a must MN re GOT Gone 
1707 BASIC BODYWORK & PAINTING .. EE 


1711 BASIC CARBURETORS & FUEL SYSTEMS .. amie art 


1706 BASIC :NSIONS, . $3.95 
0791 BASIC ENGINE )ذا‎ vx .$3.95 
1 BASIC IGNITION & ELECTRICAL SYSTEMS سس سس عد ممع م‎ $3. 


MG for لقت أله‎ canecan pn 


0680 TROUBLESHOOTI $3. 
8359 BRAKE SERVICE GUIDE for repairing all makes . .. $5.95 
1 HOLLEY carbs, all 2 & 4 bbl, tune & rebuild ................. NE ATONE 34.95 
3652 ROCHESTER carbs, all inc 4MV Quadrajet. .. NM $4.95 
9666 SOLEX CARBURETORS all 1 & 2 barrel downdraft. n $2.95 
6354 SU CARBURETORS tune & rebuild all to 1976 لس ل‎ 98. 
9423 STROMBERG CD CARES tune/rebuild all to 1976 .. ina ian TRE AUR 16.50 
0734 WEBER DCOE overhaul manual... $4.95 


8491 PRACTICAL ENGINE SWAPPING how to do it right... $5.95 
0789 ENGINE SWAPPING loaded with latest ideas & swaps ................. $4.95 


REPAIR & SERVICE MANUALS 


Know how to fix it...to tune it...to service it. 
keep it running right, The TOTAL SERVICE MAN: 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


TOTAL SERVICE MANUALS 


7118 FIAT 124 SPORT 66-75 for coupe & spider mdis ممه‎ $8.95 


9640 FIAT 128 69-77 for all models inc SL & Rally ess $8.95 
8742 FIAT 131 75-77 covers all Mirafiori models |... $8.95 
1201 FIAT 850 64.74 all sedan, coupe & xem STW WT RR الس‎ $8.95 
0399 FIAT X1/9 73.77 . CUOI ا‎ 5 
1073 FIESTA, FORD covers all models ............. RRS $8.95 
0675 FIREBIRD covers all models—67-74 . .. 7.95 
1149 FORD Inc Galaxie, LTD, Custom XL—55-67 .. کک‎ Me D 
0872 FORD 68-77 Inc Galaxie, LTD, Custom, XL & | WEAS sa DD 
9369 FORD COURIER 72-77 covers all models imported |... $8.95 
8205 FORD PICK-UPS 70-78 for all models to 3/4 ton... $7.95 
8204 FORD VANS 66-77 Econoline, 100, 200, 300 mdls .............. $7.95 
9436 GRANADA, FORD 75-77 covers all models... RPG Scd $6.95 
8677 GREMLIN & HORNET 71-77 covers all sia & aves models ل‎ M OS 
0644 HONDA 360, 600, Z— all models .. cas E. — 
8095 HONDA ACCORD 756-77 . TEENS A 
8694 HONDA CIVIC, CIVIC CVCC 73-76 | covers all models. ............. $8.95 
9539 HORIZON, PLYMOUTH 1978 factory shop manual... $12.95 
8206 INTERNATIONAL SCOUT 67-73 800, A, B, Il mdis 1... $2.95 
8565 INTERNATIONAL 62-75 tune & maintain all mdis ss... مو‎ $6.95 
1207 JAGUAR XK120, 140, 150 48-61 also Mk 7,89 ........... $8.95 
0924 JAGUAR 55-69 sdn كالم‎ 2.4, 3.4, 3.8, 240, 340... $8.95 
1263 JAGUAR E-TYPE 61-72 for all 6-cyl models... $19.95 
9612 JAGUAR E-TYPE V12 71-74 covers all models على‎ PBS 
9399 JAGUAR XJ6 68-77 covers all models . Sere n 
9617 JAGUAR X112 72-77 for all models inc Daimler . —— t 
1291 JAVELIM & AMX 68-71 covers all mdis inc. SST . سس‎ 
9769 JEEP 50-55 for 4 & 5 cyl station wagon & pickup . Mn ccc 14,95 
8207 JEEP 66-74 Wagoneer, Cherokee, Commando ............... $7.95 
9805 JEEP WAGONEER J-series with 230 ohc eng. eee 914.95 
9806 JEEP UNIVERSAL CJ-2A reprint factory manual 5ُاسس سن‎ 5 
0509 JEEP 53.76 for all CJ-3, CJ-5, CJ-5 models sss Oe 

8856 JEEP FC150, 170 covers all front cab models. .... ; 


8739 JENSEN-HEALEY reprint of factory manual .. 
1719 LANDROVER 1, 2 48-61 for all models . 


1254 LANDROVER 59-76 covers 2, 2A, 3 gas & diesel models... $8.95 


1149 LINCOLN 55-70 covers all models st 

9773 LINCOLN 7 1-77 all models inc Versailles .. - 
8190 MATADOR, AMC 71-74 covers ali 6 & V8 models .. 
0481 MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in. eng 
8211 MAVERICK 72-77 covers all models .. idiota ud sv 
0370 MAZDA RX2 70-73 covers sedan & coupe mds ec 
0371 MAZDA RX-3, 100 70-74 covers all models .. ت‎ 
0880 MAZDA PICK-UP 72-75 B-1600 & rotary eng. "mdis. a Ard 
0593 MAZDA 808, 818 72-75 covers all models... sss 
0573 MAZDA 1500, 1800 67-74 covers all models s. 
1009 MERCEDES-BENZ 190 59-68, B, C & 200 models مس مله‎ 
1027 MERCEDES-BENZ 57-67, L9OSL, 190d, 300d, 600 


1746 MERCEDES-BENZ 220 59-65 covers all mdis o.oo... $8. 
9483 MERCEDES-BENZ 220 68-72 mdis except Diesel... 98. 
1747 MERCEDES-BENZ 230 63-68 inc. 2305 & SL... 88. 
1748 MERCEDES-BENZ 250 65-68 covers all models... 
9484 MERCEDES-BENZ 250 69-72 covers all models... 
9485 MERCEDES-BENZ 280 68-72 covers all models... 


0416 MERCEDES-BENZ V8, 280, 300, 350, 450 mls... 
B439 MERCEDES-BENZ 58-76 tune-up all inc 2400 .. dei 
1149 MERCURY 55-70 covers all models |... 
9773 MERCURY 71-77 for all models inc Cougar .. 257700 
1105 MG TA, TB, TC, TD, TF 36-55 . ا‎ 

0858 MG MIDGET 58. 77 covers all models .. 


1106 MGA 55-62 covers all models 
1720 MGB, MGBGT 62-77 all roadster & coupe ‘models .. 
8396 MGC reprint of factory manual . 5 
0917 MINI 59-75 covers all models inc Mini-Cooper . ل م ا‎ - X 
MONARCH, MERCURY 75-77 for all models... — m 
1109 MORGAN 36-77 covers all 4-cyl models... 
9876 MUSTANG 6 65-72 covers 200 & 250 "ere diu 
8395 MUSTANG VB 65-73 covers all models . EES 
1070 MUSTANG Il 74-76 covers all models esses! 
8187 NOVA 69-77 covers all 5 & VB models . 0 
OLDS CUTLASS 70-77 covers all inc 442 models .. 
0678 OLDSMOBILE covers all models—55-74 


7128 DIESEL, How to convert your car, van, pickup to دده مس مومع‎ 
1017 AUTOMOBILE ENGINE REBUILDING .. EEE 
0959 AUTO RESTORATION GUIDE biggest ever published .. coe fl 
0995 CAR INTERIOR RESTORATION useful for all cars ..............-......... 


8349 RESTORATION BOOK, Petersen's. Very M ini 
0906 OLD CAR VALUE GUIDE latest edition . ee O 
8474 BYPASS EMISSION CONTROLS 71-77 GM cars -nunn rne 
1243 RACING the small block CHEVY ... tune & rebuild. Wee 
842] CHEVROLET RACING ENGINE how to build -siiiu 
8125 CHEVY SMALL BLOCK, how to rebuild eee 


9409 CHEVY SMALL BLOCK, How to hotrod . MES 95 
9402 CORVETTE PARTS BOOK 53-72 every part, PICS, FS ose m 
8123 CORVETTE PERFORMANCE tuning, racing, tests, more . .. 29.95 
1066 CORVAIR ENGINES, How to hotrod . a anao $500 
0735 SUPERPOWER - fet di Me superc harging, fu ‘fuel mm T 95.95 
9410 TURBOCHARGERS, How to select i ipli s $4.95 
5117 DESIGN & TUNING COMPETITION ENGINES ....................$14.95 
8481 BUILDING A RACE CAR picture by picture .. $5.95 
8441 HOW TO MAKE YOUR CAR HANDLE street/track . س‎ OMS 
8658 AIRCOOLED ENGINES MANUAL all 1 & i etel over 15 cid... $7.95 
9419 SMALL ENGINE SERVICE MANUAL all 1-cyl under 15 cid .......... .. 97.95 
8050 LAWNMOWER service & fix all popular makes n $4.95 
0555 SNOWMOBILE MANUAL 70 makes, 300 mdis thru 1975 . — .. $7.95 
9807 HEAVY E REPAIR dozers, backhoes, cranes, etc. ..............§15.00 
0135 MOPED SERVICE & REPAIR ai all makes & models ss $6.95 
0557 CHAIN SAW SERVICE for top 34 makes... $7.95 
8005 WASHING MACHINES fix all makes & models ......... "— 1 

8728 SOLAR HEATING & COOLING how to get it free ... ae pe 
0585 PRICE GUIDE, NEW CARS latest ed, inc dealer costs .. wo $1.95 
0586 PRICE GUIDE, FOREIGN CARS latest ed, inc a costs .......... 51,95 
0587 PRICE GUIDE, USED CARS latest edition .. ien د‎ LS 


j^ Know your car inside and out. 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. 


SAT'SFACTION GUARANTEED OR YOUR MONEY BACK 


0008 OLDSMOBILE 75-77 factory man... give year ............ me 15.95 

9539 OMNI, DODGE 1978 factory shop manual ... e FIS 

1724 OPEL KADETT 62-73 1000, 1100, 1200 models ل‎ $8.95 

1752 OPEL KADETT 67-73, 1500, 1700, 1900 mdis ل لل‎ $8.95 

0859 OPEL 1900 MANTA 70-74 covers all "wa: måls eee $8.95 

8273 OPEL 75-77 covers all models imported... $8.95 

9589 OPEL GT 68-73 covers all 1900 models... An 328.95 

9872 PEUGEOT 304 covers all models—70-73 سس م مومع‎ $8.95 

1546 PEUGEOT 404 60-75 covers all models... . $8. 

0876 PEUGEOT 504 68-74 includes diesel models... : 

7124 PEUGEOT 504 68-76 for all gasoline models sss 98.98 

0482 PINTO 70-73 covers all models |... XEM MEE 

0883 PINTO 74-77 covers all 4 & V6 models .. aR Re eee ea 

0874 PLYMOUTH 72-76 Fury, VIP, Gran, Suburban mdis .ب‎ $6. 

0676 PONTIAC 55-74 all inc Catina, B'villa, Vnlurü aaa nens 

0489 PONTIAC TEMPEST 68-73 all mdis inc GTO, Le Mans .... 

1650 PORSCHE 356 57-65 covers A, B & C models sss $8. 

8518 PORSCHE 911 65-73 for all models |... 

8173 PORSCHE 911 74-77 includes N, S, Targa, Carrera .................. 
1590 PORSCHE 912 65-59 with 1582cc engine .. دس ع ل‎ Sof : 


7123 PORSCHE 914/4 70-75 also 914/6 
0993 PORSCHE 924 76-77 . 


B208 RAMCHARGER, TRAILDUSTER. 74-75 all models ....... $7.95 
8190 REBEL 67-70 covers all 5 & قلا‎ models... $6.95 
0372 RENAULT 5 72-77 for all models inc Le Car sss 94.95 
1224 RENAULT 8, 10 62-72 covers all models inc 1100 .................. $8.95 
0645 RENAULT 15, 17 all TL, TS models—71-76 مس سس عو و ل ع‎ $8.95 
0395 ROADRUNNER & SATELLITE 68-73 all models ........................ $6.95 
1129 ROVER 2000 63-75 for all models inc 2200 a.nns $8.95 
9493 SAAB 95, 96 66-75 covers all VÀ models sees PB 
1759 SAAB 99 69.71 covers all models... sese PBS C 
8527 SAAB 99 72.76 for all models inc EMS ................... o $895 
8440 SAAB 67-76 covers all models inc Sonnet .. ا‎ :- 
1098 SPRITE 58-71 covers all Mk 1, 2 3 & 4 models . ست‎ 9095 
8058 SUBARU 70-77 covers all models .. e PES 
0853 SUNBEAM ALPINE 55-56 MK1, 2, 3. A & Rapier د و‎ 1 A L. 
0845 SUNBEAM TIGER reprint of factory shop manual .................... $14.95 
0489 TEMPEST, GTO, LE MANS 68-73 all models ................ s $6.95 
9773 THUNDERBIRD 71-77 covers all models... 99.95 
8189 TORINO 68-78 all models inc Elite, Ranchero oon... 92.95 
0912 TOYOTA CELICA 70-77 covers all models i oe a E 
9702 TOYOTA COROLLA 68-71 for all models . ad ^, 98.98 
7127 TOYOTA COROLLA 72-76 for all models ess 98.95 
9812 TOYOTA COROLLA 75-77 all including 5- speed .. 58.95 
7132 TOYOTA CORONA 68-76 covers all 4-cyl models. . $8.95 


0754 TOYOTA CORONA Mk 2 72-74 for all 6 أبن‎ mdis. mE $8.95 
0647 TOYOTA HI-LUX 68-77 covers all pick-up models |... 
8524 TOYOTA LAND CRUISER 66-77 covers all models ..................... 


0687 TRIUMPH STAG 70-74 . MSS aa ra NR 
0861 TRIUMPH SPITFIRE 62: 68 covers HESS o oos or 
1200 TRIUMPH SPITFIRE 69- 1 eres all models |... 
0862 TRIUMPH GT6 coupe 66- 13 ع من‎ code EE 
0927 TRIUMPH TR2, TR3, TR4 BA 67 lor all models Mete sted Sas A MT 
0863 TRIUMPH TRS, TRG, 67-74 all mals inc TR250 .. 
8599 TRIUMPH TR? 75-77 ........... 

8192 VALIANT 68-76 all mals inc Scamp, Sig pette - 
0567 VEGA 72-73 all 140 CID & GT 140 CI 

0884 VEGA 74-77 covers all models .. "er 
9404 VOLARE, PLYMOUTH 756-78 for all models . VERO DRE MET 

1227 VOLKSWAGEN BEETLE 54-67 for all mdis i inc KG. MEME : 1 


8456 VOLKSWAGEN BEETLE 68-71 all mdis inc K-G ............. — $8.95 


7201 VOLKSWAGEN BEETLE 72-77 all mdis inc K-G . — رم‎ 
6010 VOLKSWAGEN RABBIT 74-78 all inc Diesel sss $14.95 
B695 VOLKSWAGEN SCIROCCO 74-77 . CEUMIMMPENNCNAEMEXY S 
9716 VOLKSWAGEN BUS 54-70 for all models -asanace $8.95 
1125 VOLKSWAGEN BUS 71-76 for all models للش ا ا‎ 
0837 VOLKSWAGEN TYPE-3 62-73 squareback, fastback لع‎ $8.95 
9639 VOLKSWAGEN 411 68-72 covers all E, L, LE mdis مس ب‎ $7.95 
9778 VOLKSWAGEN 412 71-73 covers all models... $8.95 
8748 VOLKSWAGEN DASHER 74-78 covers all models ..................... $14.95 
9444 VOLVO P1800 60-73 all models inc E & ES sss $8.95 
8546 VOLVO 120 61-70 all mals inc 122, 123GT, 130... $8.95 
1754 VOLVO 142, 144, 145 66-74 for all models inc S & .............. $8.95 
8517 VOLVO 164 68-75 all models inc fuel injection. sess $8.95 
3729 VOLVO 242, 244, 245 75-78 for all inc fuel inj. sess $8.95 
8311 VOLVO 264, 265 75-78 for all inc fuel injection s. $8.95 


181 Glen Ave.. 
Sea Cliff. NY 11579 | 


CARBOOKS, INC. 


1 Name | j 
B Address 8 
B city 1 
Jmm Zip li 
spicae e MNA E T m RE E D PE m اكاك‎ 
C ! enclose full payment phone orders (516) 676-80438 
Charge Books shipped to all parts U.S.A. & a 
1 o Amici Express O Visa/ BankAmericard “I 
Card 
number l q 
Book NO. TOTAL E 


B PLEASE PRINT postage/ handling 
f NAME AND ADDRESS TOTAL |$ 
ae oe oe ee ee es a ÛD EH HR E 


Select Your 


Use your custom plan or select one of ours. Treated and hand peeled Cedar or 
Lodge Pole Pine log homes and cabines with "EXTRA" insulation from 
$3,900.00. We manufacture Kits for any log structure. Dealership information 


package $5.00. Brochure/Plan book $3.50. 


* “EXTRA” Insulated Log Homes علو‎ 


Wilderness Log Homes 


Rt. 2, PSC128 Plymouth, WI 53073 


YES, PLEASE SEND: 
L]Plan Book $3.50 [| Dealership Information Pack $5.00 


Enclosed is $ 
Name 
Street 


Town 


MODEL 580 


NEW. Compact, 
Motorized Dremel 
4-Inch Table Saw. 


A great addition to any home work- 
shop. Delivers big table saw per- 
formance with q pesi features like 
adjustable bevel cutting depth, 
miter gauge, self- be d ing rip fence, 
saw dust chute and bladeguard. 
The Dremel Model 580—buy it 
wherever fine power tools are sold. 


Dremel, Division of Emerson | T | in © 


Electric Co., 4915—21st St., Racine, 
WI 53406, Department F1212. 
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Rent-a-bay 
[Continued from page 114] 


too big for our skills," he says. “An 
oil seal was leaking on my ’69 
Datsun pickup, and that required 
pulling the engine. Only a few 
parts were available on the prem- 
ises. And after we got it apart we 
found we needed hard-to-find bear- 
ings. 

"After several phone calls, the 
on-duty assistant located them and 
went after them. This was not until 
the next day, however. We didn't 
get the engine apart until after the 
parts houses were closed, so we had 
to leave the truck there overnight. 
And we had trouble getting the 
engine back in, until a couple of 
guys from Self-Fix lent us a hand." 

Rental for a non-lift stall is 
$3.50 an hour, while a lift runs a 
dollar more. Most hand tools are 
included in the charge. But special 
tools are extra. A torque wrench, 
for example, is 50 cents an hour. 

Probably one of the best d.iy. 
setups is  Larry's Rent-A-Bay, 
where I changed my exhaust sys- 
tem and replaced the front-brake 
pads. Not only does Larry have a 
fully stocked auto-parts store as 
part of his operation (parts are 
sold at a discount), he has a “hot- 
line” telephone to a unique auto- 
motive salvage operation down the 
street (cars are stripped, and us- 
able parts are cleaned, stored, sold, 
and guaranteed, but at a much 
smaller price than new parts). The 
parts store is open in the evenings, 
as are the rental bays, so if you get 
stuck for a part, it’s probably avail- 
able at the parts counter next door. 


“Wave of the future" 


To find a rent-a-bay operation in 
your area, check the Yellow Pages, 
ask at local auto-parts stores, gas 
stations, garages, and auto clubs. 
The four of us were able to find at 
least one within 30 minutes to 
three hours driving time from 
where we live. 

Will the rent-a-bay garages con- 
tinue to increase in number? Most 
people I talked to in the industry 
think so. Certainly none more than 
Lou Dolgin, who for 614 years 
operated the well-known Auto 
Hobby Center in Los Angeles and 
had about 17,000 customers come 
through his doors, “It’s the wave of 
the future,” he says. 

And Mobil’s Esty says, “We can 
visualize perhaps five percent of 
our 12,000 gas stations being self- 
service, self-repair operations even- 
tually, but we expect to increase 
that number slowly, selectively. Es 


One touch 
will put you 
in the know 


Know what goes on in your 
town. 

Get the inside scoop on police, 
fire and weather broadcasts. 
Even conversations on car 
telephones. 


With a Regency scanner it's 


simple. There's a built in 
computer to do the work. All 
you have to do is touch a few 
buttons. 


Then sit back, and get the 
inside story on what really 
goes on in your town. 


oaase, 


pop EA 


s a hh 


a * 


Electronics, Inc. 7707 Rec 
Indianapolis, JN 6226 
A p 


f 


DECEMBER 1978 | 149 


Hundreds of thousands of smart 
car stereo shoppers know the 

MFIELD * Car Stereo Buy- 
er's Guide/Catalog is the finest and 
most authoritative publication in 
the industry. It contains an incred- 
| ible wealth of in- 
formation on in- 
stallation princi- 
ples and tech- 
niques, stereo ra- 
dios and AM/FM/ 


speakers, an- 
custom installation kits, 
CB's, and acces- 
sories. You'll also 
find photographs, 
complete specifi- 
cations and low 


tape combinations, 
tennas, 


prices on over 
pe hundred P a from quality 
manufacturers like Blaupunkt, Cla- 
rion, Concord, Craig, Jensen, KLH, 
Marantz, Pioneer, and Sanyo. To 
order your FREE copy, just write 
or call us toll-free at (800) 446- 
7924 (except VA, HI & AK). We'll 
immediately send it by FIRST 
CLASS MAIL. 


ALL hata 
Fete ee 


Te pe! E r 


* A trademark of Crutchfield Corp., the 


nation’s largest car stereo specialist, 


1 Crutchfield Park 


P.O. Caller 1, Dept. S 
Charlottesville, VA 22906 


C] YES. Please send me your 
value-packed, informative Buy- 
er’s Guide/Catalog by FIRST 
CLASS MAIL. 


Street. 
City 


State Zip 
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Fusion power 
[Continued from page 71] 


cents per kilowatt-hour), the ques- 
tion of maintenance costs (in dol- 
lars per year). 

They’re also faced with a series 
of ferocious technical problems. 
For example, most of a fusion reac- 
tor’s energy will be in the form of 
highly energetic neutrons. The 
present plan is to trap those neu- 
trons in a “blanket” that will 
become heated; the heat will be 
used to generate electricity. The 
big issue is to find materials that 
can stand up to intense fluxes of 
neutrons for long periods. The 
TFTR will serve as a test bed 
where materials and components 
can be exposed to conditions much 
like those in a real reactor. 

The size of a reactor core is 
another tough problem. Big is bad 
because it means big (and expen- 
sive) magnetic coils. Small 1s bad 
because it means that a smaller 
area must absorb a heavier flux of 
neutrons. W. R. Parkins of Atomics 
International, a skeptic about the 
feasibility of fusion power, gives 
this assessment about the capabili- 


PS readers talk back 
1 Continued from page 4] 


Science Foundation, Dr. McLaughlin 
and David G. Bogard state that 'Experi- 
ence with the spoked-wheel wind tur- 
bine in the 30-foot size showed little 
promise for this configuration. The ma- 
teria! cost for the turbine alone was 
$1650, which is approximately $435 per 
kilowatt hour using the average power 
produced as a reference. In comparison 
with cost estimates from conventional 
two-blade turbines, which include labor 
costs, this does not appear to offer sub- 
stantial economic incentive." 

“Finally, I recognize that the concept 
was developed by Tom Chalk alone, and 
/ say so in the article.” 


Thermosiphoning system needs 
different tests 


While Mr. Beardsley's thermosiphon- 
ing hot-water system ["'Alternate-Ener- 
gy Adventure," Sept.] is an excellent 
design, it may be misleading to claim 
that it will heat 70 gallons of water 
from a cold start to 160* by noon. The 
photo indicates that tests of the water 
temperature were made by bleeding a 
valve above the tank at the input from 
the collecting panel. Since thermosi- 
phoning creates very little turbulence, 
hot water stratifies strongly. Thus, the 
temperature at the top of the tank is 
nearly always considerably hotter than 
the average tank temperature. Because 
of this, the surprisingly high estimate 
of 75-percent efficiency for the system 


ties of the plasma-containing vessel 
at the core of a reactor: 

“The vessel must maintain vac- 
uum tightness, operate at elevated 
temperature, withstand repeated 
thermal cycles and stresses from 
external pressure and non-uniform 
temperature distributions, be cor- 
rosion-resistant to the primary cool- 
ant and its impurities, retain ade- 
quate mechanical properties and 
dimensional stability while sub- 
jected to intense radiation, and be 
available in large quantity at an 
economic price." 


Fusion economics 


It is entirely possible that all 
these requirements, and scores of 
others that apply to other parts of 
a fusion reactor, cannot be met at 
an economically competitive cost. 
It could turn out that mankind will 
not want endless supplies of power 
from fusion because something 
else—such as photovoltaic power 
from solar cells—is cheaper. ‘That 
story will be told in the next 
decade or so. 


may be optimistic. A more appropriate 
method of determining heat storage 
would be to put test valves at several 

heights along the length of the tank. 
Our experience with thermosiphon- 
ing hot-water heaters suggests that the 
160° maximum achieved at the test 
valve probably indicates the maximum 
collector temperature. Since noon is 
the time of greatest insolation, collec- 
tor temperatures should peak and sta- 
bilize shortly after noon. This is also 
generally the period of maximum ther- 
mosiphoning because the temperature 
difference between the water entering 

and leaving the collector is greatest. 
Art and Dick Boyt, Solar Instructors 
Crowder College, Neosho, Mo. 


Corrections: In the September article, 
“Solar Siter Charts the Sunlight," the 
photo-credit line was inadvertently 
omitted. Our excellent photos were 
taken by Roger Goldstein. 

In "Tile a Countertop’ [Sept.], 
Wonder-Board, the concrete underlay- 
ment used, was described as water- 
proof. While the product is unaffected 
by water, it is not, strictly speaking, 
waterproof. Any area behind Wonder- 
Board that must be kept totally dry 
should be covered with a waterproof 
membrane. 

In "What's New |n Electronics” 
[Sept.]. the brand name of the ''No- 
Wire CB” antenna should have read 
Avanti Astro-Fantom, not Phantom. 


MAIL TODAY === = — — 


POPULAR SCIENCE BOOKS, Dept. P8ZA 
Box 226, Manhasset, New York 11030 


Rush my copy of Do-It-Yourself Plumbing 
(Book 097) to me postpaid. | enclose 
$12.95 as payment in full. 


Name. 
Address z 
City i | 
SIR LLL LL os ا‎ 
Money back within 10 days H not completely satisfied, 


LLLIDL..... 8B —— M. eee E 


It’s easy to do 
plumbing 
installations 
and repairs... 
and save 
really big money. 


—£€^ 


An Original بذ‎ 
Popular Science 
Book 


ONLY 
$1295 


Postpaid 


Nearly 300 pages of step-by-step 
directions and 471 illustrations 
help inake you a pro — 


and save you hundreds of dollars 
in plumbing bills. 
Even without experience! 


It’s like having a master plumber guide your 
hands every step of the way whenever you do any 
unis job from fixing a leaky faucet or a 

urst pipe to installing a new shower or all the 
plumbing in a new house, 

You'll understand, troubleshoot, repair and 
maintain almost everything in your house that 
comes under the heading of “plumbing.” Every- 
thing that has to do with hot and cold water, 
heat and cooking gas, including the maze of 
pipes, valves, gauges and controls that make up 
me pee e ome ing systems in your house. 

t's explained clearly and logically, with 
471 illustrations that make plumbing amazingly 
easy to repair, maintain and install. Even without 
previous experience. 

Learn all about tools and materials you need. 
The different types of pipe and tubing—clay, gal- 
vanized iron, brass, copper and plastic, etc.— 
and how and when to use each type. All about 
the fittings used to connect pipes together and 
to fixtures. 

Yes, you'll find it easy to isolate problems by 
troubleshooting. Repair leaky faucets, balky 
toilets and clogged drains, Install new fixtures. 
Cure water hammer. Maintain and repair your 
drainage and heating systems. Rough-in and in- 
stall all-new hot- and cold-water plumbing. Run 
gas pipe and much, much more, 

e" order your copr d this excellent guide, 
pon with check or mon | 
$12.95 today. o Of 


10 DAY FREE TRIAL COUPON. 


POPULAR SCIENCE BOOKS 
Box 2018, Latham, N.Y. 12111 


Please rush |... copy (ies) of HOME ENERGY 

HOW-TO (No. 119) to me. 

O l enclose $9.95 now for each copy ordered. 

(You wil! pay delivery charges.) 

[] Bill me later for $9.95 for each copy ordered 
plus delivery and handling charges. 

Name. — ———- 

Address 


DD i—i —— E 
Money back within 10 days if not fully satisfied. 


ÈE ك3‎ =a SS Se > = > SS SS oio Eoo حم‎ > eon. 


See how easy it is to 
produce your own energy— 


dramatically cut fuel 
and electricity use. . 


Learn hundreds of ways to 
conserve energy easily and in- 


your Own energy sources. 


alternate energy authority and 
Popular Science editor A. J. 


grade your home insulation, 
cut fuel and electricity use (and 


charge, this definitive home- 
owner's energy how-to handbook is yours 
to read and wse. 

The book is divided into two parts. Part 
I concentrates on the ways you can conserve 
energy through living habits and home 
modifications. 

Tackle insulation first. Initial expense 
is low, the effectiveness lasts for years. Get 
step-by-step instructions for insulating with 
urethane foam, ureaformaldehyde (you 
shoot it from a gun), mineral wool, styro- 
foam, vermiculite, perlite, and more. 

Get pros and cons on the different types 
of caulk, learn where caulking is needed, 
how to prepare the surface, how to caulk. 
Get the same type of detailed directions on 
weatherstripping. | 

See how to double or triple glaze your 
windows to cut heat loss. How to clean, rest, 
change a thermostat. 

Learn exactly how to cool your house 
efficiently—with air conditioning, ventila- 
ting, a roof sprinkler, even a lighter roof 
color. 

Part II describes ways you can harness 
alternate forms of energy. Build your own 
solar, wind, water power systems. Produce 
energy with solar collectors, wind and water 
generators, biofuel plants and woodburners. 
Learn about all the latest non-polluting en- 
ergy systems—the theories, the techniques, 
the materials (by brand name, with address- 
es!), the actual step-by-step how-to that'll 
help you meet the ever-increasing prices of 
conventional fuels comfortably. 

You'll be amazed how easily you can 
create a completely energy-efficient environ- 
ment with the help of AM ONMINML 
HOME ENERGY "cenas scent 
HOW-TO. Take ad- 
vantage of this trial 
offer from Popular |, 
Science now... Clip [Û 
and mail the coupon | 
above to get your[* 
copy right away! 


EASY-TO-FOLLOW 
SHOW-HOW 
ILLUSTRATIONS 


TAKE THIS BOOK FOR 10 DAYS FREE 


expensively. How to produce | 


Up-to-the-minute research by | 


Hand shows you how to up- | 


bills!). For 10 days, without | 


Bud Moore 


: Bobby Allison 
Hall of Fame Mechanic 


Daytona 500 Champ 


Daytona 


|. Special 
On nw Zt 


S-K Tools! 
© AMERICAN-MADE 
e BIG SAVINGS 


e TOPFLITE QUALITY. 


S.K‘ roots 


Z2 - m P 
|o prr ai 


SAVE $33.56* . 
over 52% vs. reg. $63.54"  ' individua 
20 pc. 38 " dr. Socket Set No. 4520-78. Fine set 


answers auto, appliance, and general household 
jobs. 


NOW $29.98 3:7 


PLUS DEALS LIKE THESE 

Save on a 21 pc. 4 " dr, Socket Set, No, 4921- 
78, suggested user price just $27.98, Or a 7 pc. 
Combination Wrench Set, now $11.98 suggested 
user price, 


"Based on suggested user prices. 


Compare the Warranty to any! 


نے 
DRESSER )‏ / 
Ex‏ > 


HAND TOOL DIVISIONe DRESSER INDUSTRIES, INC. 
3201 North Wolf Roade Franklin Park, IL 80131 
© 1978 Dresser industries, Inc. 
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PRECISION 
MEASURING 
TOOLS 


How 1o use the 
outside 
micrometer 


ane معي‎ he eet ae NT. 
Pr. کے ا ل‎ pL a. VE 


micrometer firmly by its frame. Here a 
piston from a two-stroke motorcycle en- 
gine is being measured for wear. 


-— 
h I "uu ra a e ER mara Fg Purse E 


By RAY HILL 


Rebuilding an engine? To measure 
crankshaft journals, pistons, and 
other vital parts for the few thou- 
sandths of an inch that can spell 
the difference between a part that 
should be replaced and one that 
shouldn't, only an outside microm- 


MEASURING 


| FACES THIMBLE 


Object to be measured goes between 
| the measuring faces of the mike. The 
| thimble is turned clockwise to close the 
faces against the object. As the faces 
close, the mike is gently rocked back 
and forth so that the faces seat accurate- 
ly on the object. Proper feel for the mike 


How to read a micrometer 


Each graduation to the right of the zero 
on the reading line on the barrel repre- 
sents .025". For example, five gradua- 
tions to the right of zero would be .125". 
Numbered lines represent increments of 
.100"—number 1 is .100", number 2 is 
.200", and so on. On the thimble there 
are 25 graduations. Each represents 
.001”. Turning the thimble one complete 
revolution thus equals .025". Okay, let's 
take a reading. Take the highest number 
on the barrel and multiply that by .100". 
In the example, that would be 3 X .100", 
which equals .300", Next count the num- 
ber of lines between the highest barrel 
number and the edge of the thimble and 
multiply that by .025". In this case there 
are two lines between the 3 and the 
thimble, so that would be 2 X .025”, 
which equals .050". Then read the num- 
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comes with practice. 


GRADUATIONS 


THIMBLE GRADUATIONS 


ber on the thimble line closest to the 
barrel reading line and multiply it by 
.001". In this case that would be 7 X 
. 001”, which equals .007". Now add the 
three totals .300” + .050" + .007" = 
.357", so the reading is .357". Microm- 
eters have a measuring range of one 
inch. If you are measuring an object that 
is between, say, 3" and 4" wide, you 
would need a mike in the 3”-4” range. 
You would take a reading with the mike 
as we've done above and add it to the 
distance between the measuring faces 
when the mike is set at zero. So if the 
example above was on a 3"-4" mike, the 
final reading would be 3.357”. For situa- 
tions that require greater accuracy, other 
mikes measure ten-thousandths of an 
inch. These have an extra set of gradua- 
tions on the barrel. 


eter will do the job properly. An 
outside mike is also needed in 
many other situations requiring 
high-accuracy measurements, such 
as in precision machines. 

A micrometer can be costly— 
from $25 to $100-plus, depending 
on type and size—but if properly 
cared for, it will last a lifetime. 
You probably won’t find one down 
at your local hardware store, but 
they’re sold by many industrial 
distributors. Check the Yellow 
Pages under such listings as “Tool 
Suppliers" or “Precision Instru- 
ments.” If that turns up nothing, 
ask a local mechanic or machinist. 
Don’t forget your auto-parts store, 
either. They often stock, or can or- 
der, micrometers. 

Store your micrometer in its own 
case, and leave an opening between 
the anvil and spindle. Don’t expose 
the mike to moisture, grease, or ex- 
cessive heat. A drop of precision- 
instrument oil on the spindle 
threads now and then assures free 
turning. 


Here’s another reading to practice with. 
Say the mike measures in the O".1" 
range. The correct reading, then, would 
be .788". 


Unique, New S©NIC SENTRY from Delta 
Blows the Horn on Vehicle Burglary — Intrusion... 


... and robs would-be thieves of their most important conspirators... - 7 
Opportunity, Anonymity, and Concealment. A silent vigilant 1 : 
sentinel, the Sonic Sentry literally blows the horn on 
any intrusion into the field of harmless, invisible ultrasonic 
protection that is cast throughout the interior of 
the vehicle. 
Anyone who has a 12-volt vehicle with a horn or other 
noisemaker, and a hard exterior surface can enjoy 
Sonic Sentry security. And because it's manufactured 
by Delta Products, you know it's backed by an established € 
firm with an industry- -wide reputation for product 
integrity and superior service. 


Sonic Sentry is meticulously engineered to incorporate the best 

in ultrasonics with built-in safeguards against false alarm. In addition: 

1. Installation is easy, involving only three 4. |t protects the interior of any van, camper, 
simple wire connections. mobile home or trailer, as well as 

2. There are no holes to drill for installation. automobiles, trucks, etc. 

3. Sonic Sentry is keyless and includes 5 Sonic Sentry is the only vehicle ultrasonic 
entry/exit delay, and automatic one designed by a professional electronics 
minute alarm timer. company with extensive experience in the 

| field of ultrasonics. 


| FAT: PO. Box 1147 One Delta Way, Desk PS 
Grand Junction, Colorado 81501 
| (303) 242-9000 
Please send complete information about the Sonic 
Sentry, together with facts on Delta's line of dynamite 
| automotive, motorcycle and security products to: 
Please send Sonic Sentry(ies) 
| $59.95 plus $1.00 postage 


Li Check enclosed. 
Charge my: ل‎ Master Charge لا‎ VISA 
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Your home workshop — 


3-in4 Power Tool ! 

This one power-fed tool — 

SAWS to desired Width. . . 0 

PLANES to desired Thickness.. V. Rc LALIT ts 
WE 7 s TRIAL OFFER Rzzx; 

MOLDS all popular Patterns... O E NETZ FREE 


Try The ~~ 
" Belsaw In Your 
Own Shop On Our 


NOW YOU CAN... i 
Extra Time 
Into 
Extra Income! 
TTAN POWER TOOLS | 


BOOKLET! 


— all in one fast operation! „Details! 


Only Complete Workshop Tool Of Its Kind In The World! 


From the day it arrives the Belsaw will make and save you 
money. With shortages and inflation driving lumber prices 
sky-high, this versatile power tool quickly pays for itself by 
easily converting low cost rough lumber into high value 
finished stock. Make your own quarter-round, base mold, 
door and window stop, casing, tongue-and-groove . . all 
popular patterns. Other Belsaw operators turn out picture 
frames, fencing, clock cases, furniture, bee hives, bed slats, 
surveyors stakes ... all kinds of millwork. Handles tough 
oak and walnut as easily as pine using only one small motor, 
and so simple to operate even beginners can use it. 


' low-cost power-feed machine to start and build 
their own new businesses ...and YOU can da the 
! same. Supply lumberyards, carpenters and 
contractors in your area with door and window 
| trim... base shoe...bed mold...cove and 
quarter round... ALL of their trim. You can sell 
Y picture frame to custom framing shops, 
paint stores, department stores and direct to 
users. All patterns available or design your own. 


YOUR 
OWN 
BUSINESS 


Men and women everywhere are using this one l 


Get FREE Booklet with facts and full - 
details... RUSH COUPON TODAY! - 


There is NO OBLIGATION ni 
NO SALESMAN Will Call—ever! 


BELSAW POWER TOOLS Co. 
postcard with name 9297 Field Building 
and address to: Kansas City, MO 64111 


: m i 


BELSAW POWER TOOLS Co. 
9292 Field Building 
Kansas City, MO 64111 


Û YES. please send me the FREE Booklet thar 
gives me .omplete facts about Belsaw's Planer- 
Molder-Saw and full details on how ل‎ can qualify 
for a 30-Day Free Trial right in my own shop. | 
understand there is No Obligation and that No 
Salesman will call. 


Does The Belsaw Pay? 
YOU BET! 

READ WHAT BELSAW OWNERS SAY: 

| bought a batch of walnut in the rough. and 

after planing it on the Belsaw | figured | saved 

enough money to pay for two-thirds the cost of 


the Planer It really does a good job ~ 
R. S. Clark — Springfield, Ohio 


If coupon has been 
removed, just send 


“This machine pays for itself making money 
out of scrap boards. It is a very well built 
machine and | confess ıl is more than | really 
expected for the price. It does everything you 
say it will.” 

Stephen Schultz — Orangeville, Penna. 


"[ ve been a planer man lor years and am now 
retired. The Belsaw has earned me $60,000 in 
eleven years.. its the best investment | 
ever made ` 


Robert Sawyer — Roseburg, Oregon Nam 
"| recommend the Belsaw as the most useful Address 
shop tool any craftsman could own We use 
one every day in the Workbench model shop |. | City 


couldn't get along without n 
Jay Hedden, Editor 


Workbench Magazine Oe ا‎ 
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Trumark 225 YD. RANGE 
E. . — | (it ! i E. 
Wrist-Rocket 


at dealers or order direct $5.00 postege paid GARAGE BUY DIRECT 1 
STANDARD MODEL $5.00, COMPACT FOLDING MODEL $5.00 ] . DOOR 7 EN E R AND SAVE! 
REPLACEMENT RUBBERS & LEATHER POUCH ASSEMBLY $1.50 1 
500 ROUNDS 1,4" DIA. TRACER BRAND AMMO. ONLY L.S.A. $6.00 NE +| | _ i i P RADIO COHTROLLED from car transmitter or wall 
TRUMARK WRIST-ROCKET: P.O.BOX 1517A, BOULDER,CO.80306  - a d oou A ae e 5 | switch € SAFETY night and day year ‘round © SE- 
O€--—— Jh woo doce B CURITY door locks tight when closed © CONVENIENCE 
, ; - 1 @ in car control any weather ® LIGHTING garage lights 
Bg automatically € VERSATILE fits all lifting type. wood, 
| metal or fiberglass doors sectional and 1-piece ® EASY 


| | | ' E HOME INSTALLATION in just 2-3 hours © SAVE up to 

[0 U hi T E R FE IT D un fa / يت به‎ WITH A 50% direct factory purchase and PP or UPS home delivery 
AUTHENTIC! FULL SIZE MACHINED METAL MODELS AN Me" ATCH 9 GUARANTEED one year @ FREE brochure 

guttur Matec, Drecin, Foal | | V^ LL HELPMATE Equipment Co., PS128, Baroda, MI 49101 


and feel like real guns. Will fool experts. Perfectly legal NNOT 
BE FIRED. Biued and disassemble like originals, ecareks your 
2 | NO Torch 


FOREIGN ORDERS 
ADD $2.00 AIR POST 


den, office, rec.room, Send for FREE FULL-COLOR CATAL 
ade of over 30 blued, hand-finished Da iz DELIVERED FULLY 


Ma NV 
ASSEMBLED. Ww"; = 
SAME SIZE ener mtn mene Si 3 ( » a , NO Soldering Gun 1 Year Factory Warranty 


JOHNSON 
— er 4140 


Now Priced at Just 


AND WEIGHT : : 
AS THE ORIGINALS! 77 — 
MONEY BACK IF NOT SATISFIED! 
GOVERNMENT .45 A. 
STANDARD SIDEARM OF GI's. SLIDE WORKS LIKE ORIGINAL ET 
WITH SAFETY THAT WORKS, LGTH. 91", WT. Z'5 LBS. were 
ADD 51.50 POSTAGE/HANDLING 


REPLICA MODELS, INC., PO. Box 1081 = | «77 41/16" ribbon of 
DEPT P5128 800 SLATERS LANE, ALEXANDRIA, VÀ 22313 | p" : - 
Send 658300 م‎ Send FREE COLOR CATALOG / solder in convenient 
Charge to: O BAC O Mastercharge O Am, Express O Diner's Club 2 shirt-pocket cl ip tube. 
— " ! Send $4.50 plus $ .50 

(LIST ALL NUMBERS ON YOUR CARD) fur postage and hondling:to: 


JERAD PRODUCTS 


| ال١١‎ 
P.O. Box 2341 » Elkhart, IN 46515 Use your Master Charge or VISA card for fast service. Per- 
sonal checks will be held for clearance, a limited offer. In- | 
E ; = clude $2"? for shipping. These CB's are new in factory fresh | 
cartons. Send $2" for our full line Electronic Catalog & save. 


Home Electronic Center 


as MONEY BACK IF NOT SATISFIED 


24 inch Band SAW CUTS TO CENTER OF 48 inches 


11489A. Oak Park Mall 
Overland Park, Kansas 66214 
Toll Free Order Line 1-800-821-2312 


Build This 
All-Wooden 
Clock 


Complete plans for build- 
ing this unique clock. 100% 
wood. All moving parts vis- 
-E able. No special tools re- 
AM Z4 quired. Separate hour, min- 

ute, and EI hands, weight driven, keeps | 
perfect time. May be mounted in large grand- 
father case or displayed on pedestal or shelf. 
A simple project for the woodwork hobbyist or 

clock enthusiast. 


PLANS ONLY, $5.00, POSTPAID 
R. D. Thomas, 1412 mE Rd., 


1 inch Strip Sander 
Completely enclosed 


Roller guides 
Upper & Lower 


10" Disc Sander 


A FULL LINE OF RUGGED 
ALL STEEL TOOLS: 
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DU-ER TOOLS — RUGGED ALL'STEEL — * 24 inch Band Saw ...... 199.95 Winston Salem, N. C. 27103 
BALL BEARING — EXTRA VERSATILITY : 12 inch Band Saw ...... 149.95 
3 Du-er's 24 inch Band Saw gives the handyman the = 10 x 36" Rugged Lathe | 

* versatility of an industrial tool at a price he can afford, the =» : oni gels, P i 89.95 Burglar - Fire - Smoke 
: = quality that is demanded by industry. The Band Saw, one of s 3 inc t Sander 
a the best cutting principals for wood, metal or plastic, has $ Ball Bearing .......... 24.95 Alarm Catalog 
» been limited in use because of the depth of throat. The * 4 inch Belt Sander 
s B-24's Big throat and new drive feature gives longer blade = Ball Bearing .......... 39.95 z Billions of dollars lost annually due 
* life, cuts metal, wood or plastic. * 8 inch Tilting Arbor to lack of protective warning alarms. 
« Du-er tools are fabricated of Heavy Gauge Steel, 30 years . ŞaW ع .ل‎ .. 99.95 | Y 
" experience developed new engineering features with — « 10 inch Disc Sander FREE CATALOG Shows you how to 
» accuracy, and ball bearings for added quality. Extra features = Table Model ....... ... 69.95 protect your home, business 
a created by manufacturing know how makes Du-er tools — ? 1 inch Strip Sander...... 69.95 and person. Wholesale 
a available at exceptionally low prices, yet no quality is ? Deluxe Stand for all Fpl prices. Do-it-yourself. Free 
„ Sacrificed. ——— | © TOS مودو عدو‎ SERS E engineering service. 
a You can order direct from Factory where there is no Dealer — * Utility Stand ............ 24.95 : pa 
ERE يو‎ A A E A aye T وي‎ "» cw 
: DU-ER TOOLS, 5448 Edina Industrial Bivd., Minneapolis, Minn. 55435. * | [Box 82802 28-123 — Lincoln, Ne. 68501 
CuawEMSQuUEKREHSuN NN NUNLEECRaREORERMNESERGNAN NER iir gd hr BEBE 5 83 85 8 3 8 85 5 5 85 5 REE EG 9 E 
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x , Our exciting FREE 
FO ee (o wm d \ Y ` 1979 catalog 
CA ce PC E ded M 


M. 
A n 


science 
fun! 


Now you can get your personal copy 
of the brand new Edmund Scientific 
Catalog absolutely FREE (a $1.00 
retail value). Includes over 4,000 of the 
most unique products ever assembled 
under the sun. If you are fascinated 
by the scientific world 
then you'll love browsing 

? through the pages 
of this latest Edmund 
catalog. Packed 

with exciting values: 

e Astronomy * Optics 

* Weather * Solar Energy 
e Magnets * Biofeedback 
* Lapidary * Treasure 


CELADI 
M IMS 
"Lut 


^ ‘iS e. "| 1 
(ah or 


» | Hunting * Surplus and 
dtd | much more. Fill in the: 
| coupon below and send for 
your FREE copy, today! 
1 / Es " | 
|| AV WW ©. spe 
| / 715 Edmund Scientific company V 
2 zd | i | 
Dept. N-24, Edscorp Bldg., Barrington, N.J. 08007 i Send today for 
1 Name |. 22222 oOo O OO | the brand-new 
| ا‎ O Please send me the , 1979 edition... 
| ڪڪ‎ brand-new FREE i 164-pages 
. i) eS RR Edmund catalog. T 
١ | 
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THE COMPLETE GUIDE TO 


KIT CARS 


AUTO PARTS & ACCESSORIES 


m rz r = س‎ 
^ م سے‎ 
ب‎ 
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EVERYTHING IN ONE 
SUPERCATALOG! 


The newest, largest, and most complete super 
catalog of information for the kit car ar ser io 
and "do-it-yourself" auto hobbyist. Details and 
descriptions on all the kits - many you never knew 
existed. Every aspect discussed In depth, Hun- 
dreds of photos, specs, and tech data. Plus a giant 
section on performance, economy, trim, and ac- 
cessories. (60 pages. 


* CHASSIS PREPARATION 
* PRICES-COMPARISONS 
© DETAILED DESCRIPTIONS 
* THOUSANDS OF PARTS 


e COMPLETE PHOTOS 
* DIAGRAMS-SPECS 
e ASSEMBLY STEPS 


© MUCH MORE 
SEND $ 5 (postpaid) TO: 
AUTO LOGIC, Inc 
208 Tulane 
2073 
Imington, DE 
19899 
NAME 
STREET 
STATE _ AIP 8 
PS-128 14 Day Money Refund If Not Completely Satisfied 
STAINED 
GLASS 
Send 50¢ for fascinating 


catalog of kits, tools, 
ideas, books, and sup- 
plies. 
BIG UA a 
WHITTEMORE, Box Just, با اباس‎ MASS. 02339 


LIMITED SUPPLY OF 
PILOT'S GLASSES - 

AVAILABLE NOW AT 
REDUCED PRICES! 


| ONLY | 
١> 5 


MONEY BACK 
| available to the public GUARANTEE 
lor only $9.95. If you could buy = 
them elsewhere, they would probably cost you over $20. 
| Handcrafted, these glasses fealure hardened metal 
frames (in your choice of gold or silver). Impact-resistant, 
polished glass lenses. And selective ray-screening 
capabilities (a must for pilots, great for you ). 


These 

precision 

Flight | 
Glasses are now 


Your satisfaction is guaranteed. I! you don't find that your. | | 


new Flight Glasses are worth more than $9.95, simply mail 
them back within 30 days. Your money will be returned. 
|  Toorder, send check or money order (include $1. for 
ponds and handling) to Precision Optics, P.O. | 
ox 14006, Dept. Q, Atlanta, GA, 30324. (Please spec- 


ify gold or silver frames. ) SPECIAL: Order now and get | 
TWO PAIR for only 518 plus one dollar handling charge. | 


A LIMITED OFFER FROM PRECISION OPTICS 


` — Timeto ` 
texi your skill. 


Now you can build your 
own Mason & Sullivan 
heirloom guany antique 
reproduction clock. 


Over 20 different models 
available in do-it-yourself, 
pre-cut or semi-assembled | 
form for all levels of skill. i 
Grandfather, Grandmother, 
wall, desk, mantle and more. i 
All solid 34" hand-matched 
kiln-dried hardwood in wal- 
nut, oak, cherry or Honduras | 
mahogany. Imported preci- | 
sion movements and chimes. | 
| 


Solid brass 01315. Clocks 
you'll find challenging to 
make and at a savings you 
can appreciate. So, if you're | 
looking forthefinestclocks | 
around...dont waste 
another minute. Build a | 
Mason & Sullivan. It's well 
worth the effort. 


Send for our 
new 48 page 
catalog today. 


[] Please send me your new color 
catalog of top quality antique repro- 
duction clocks | can build. 

O | enclose 50g for catalog. 


Name 

Address 

City/State oo me NY 
Mason & Sullivan Co. 


Dept. DJM, Osterville, MA 02655 


عد 5 سد — كت — 


22,000 LB. FORCE 


" INEXPENSIVE NON—HYDRAULIC SYSTEM 
23" splitting stroke in less than 8 seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 

| and farmers. For free information: 
THRUST MANUFACTURING, INC. DEPT, 1012 
6901 S. Yosemite, Englewood, Colorado 80110 


New UNIMAT:3 A Complete 5-in-1 Miniature § 
‘Machine Shop. World Famous Unimat the pre-; 
cision lathe that converts to vertical mill, drill 

press, surface grinder and polisher. Overs 
100,000 in use by R & D labs, inventors, hobbyists 

and precision machinists. Reg. $349.00 add $5.00; 
for shipping. 

1500-A3 New Unimat 3 


Send .50 for Complete Unimat & Accessory Catalog. z 


SILVO (BRAND NAME) TOOL CATALOG ; 


THOUSANDS OF EXCITING TOOL VALUES: 7 
Stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- 
well, Dremel, Skil, Nicholson, Disston, Millers ? 
Falls, Helios, Wellsaw, Plumb, Kennedy, Huot, 


¢ Ridgid, Crescent, Vise-Grip, Audel Books, Unimat, 2 
§ Wiss, Channel-lock, General, Pony Clamps and 


many Nationally Advertised brands of tools and ž 
supplies. We ship Coast to Coast at prices hard 
to beat. Send $1.00 for our big SILVO TOOL; 


[ CATALOG today. 


SILVO HARDWARE CO. 


. 107 Walnut St., Dept. "58-12, Phila., Pa. 19106 
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Pines mnm aa 


١ Grow as many as 


1 20 FRUIT 
| VARIETIES 


i in 
ı your 
l bac kyard' 


Save money. Raise bushels of tasty, 
Î nutritious fruit yourself with our hardy 
l dwarf fruits, berries, grapes. Eat fresh, 
8 preserve or make wine. 


l New FREE full-color nursery catalog of i 
B shade trees, evergreens, flowering i 
B shrubs, houseplants, full-size fruit trees. f 


i FREE GIFTS for early orders! i 
' Andrews Nursery 355, 


401 Andrews Lane, Faribault, MN 55021 
am mm mE uE eee eee eee 
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"m "^ for hikers, campers, 

k »» hunters, fishermen 
A book that tells how to do everything 
outdoors! How to forecast weather, identify 
plants, trees, animal signs, rig a shelter, repair 
a canoe, make emergency equipment — and 
much more! Rugged waterproof cloth covers, 
compact 4/2 x 715, only 18 ounces — fits in 
pocket or pack. 500 pages, 290 illustrations. 

MONEY-BACK GUARANTEE 


Acron SCIENCE/OUTDOOR LIFE BOOKS 

Dept. PAZA P.O. Box 226, Manhasstt, N.Y. 11030 

Rush my c Spy of COMPLETE BOOK OF OUT- 
DOOR LORE postpaid. | enclose $7.95 in full 
payment. 


r unu FEN 


^ ہے 


3 ae t 


Nama... 
Address 
City 


State Zip 


Money back in 10 days if not fully satisfied 


SWITCHBLADE COMB only 2.95 


FOOL YOUR FRIENDS. NOVEL & USEFUL. PUSH 
THE BUTTON AND COMB BLADE SPRINGS OPEN. 
9" OVERALL LENGTH WITH LOCKING DEVICE. 
MODEL . M-10-PB $2.95 EA. plus 30¢ postage 
WESTBURY SALES CO. 373 Maple Ave. 


Westbury, N.Y. 11590 PB-12-PS 


SILVER SOLDERING © BRAZING + JEWELRY CASTING 
GLASS BLOWING © ENAMELING © LIGHT WELDING 


SIERRA AIR GAS TORCH 


Hundreds of new projects can now be built in your shop 
with the SIERRA AIR GAS TORCH. Make high strength metal 
joints: also bend, melt, harden, forge most metals, glass, 
ceramics with ease Economical with compressed air and 
natural or petroleum gas. No cylinders to buy. Kit con- 
tains torch, 2 tips, hose, silver solder, flux, instructions. 

ONLY $39.95 PPO — Master Charge — Visa 
SIERRA MFG. 750 N. Edmonds Dr., Carson City, NV 89701 
(702) 883-0871/Catalog 50€-Free with order 

OVER 250,000 SOLD TO PROFESSIONALS 


POWER HACKSAW 
$45. 95 _ WORKS BEAUTIFULLY 


to assemble kit of cast | 
. Use your own 14 


BIG WINTER SAVINGS NOW| 


smart boating without high cost or constant expense. No need 


for ‘big rig’ burdens. Go when and where you please, 
efficiently and carefree with your compact and fabulous 


| | | for YOUR Sport 
— E | | | and Family 
! ! Recreation. 


fifs in every home or car 


America's foremost small Craft in many styles and 
sizes from | lo 4 seaters, provide Smoother, faster 
ride with | to 10 HP motors, Yacht-smart sails or 
lightweight paddles; available either FOLDING or 
rigid PORTABLE in prefabricated Kits of Factory 
Finished in ali colors and brilliant Deluxe. or subdued camouflage. 


In 4 Winter evenings 
or 2 Rainy days, 
complete the 


Casting ialties, 
PS128H, aed so 


Clock Movements: Battery, Quartz, 
Pendulum, Mantle, Key Wind, Elec- 
tric, Grandmother Westminster Triple 
Chime, 31 Day School Clock, Metal, 
Bezel, & Paper Dials. Brags, and 
Plastic Numbers, ادر يما‎ Clock | 
Hardware. Hundreds of Items. an- 
tity Prices. Send $1.00 for 50 
Catalog, Hefunded on £10.00 Order. 


NEWPORT ENTERPRISES, INC. DEPT C 
2313 W. Burbank Blvd., Burbank, Calif. 31506 


BASEMENT TOILET 


Flushes up to existing sewer or septic | 
tank by powerful, self-contained pump 
operated by normal water pressure. No 
digging up floors. Clog resistant, easily 


installed. Make basement into game جا‎ i a b U lo uS 
room, den, apartment with private bath. 8 
Write for free literature. Dealer inquiries inviled. Gl id Q E 


DOSS MFG. Dept J-26. Box 10947, Houston, Texas 77018 | NEW from 


smart $ Easy Prefab M ee j 
ce at $168. NOW! "M لخر‎ Pp j 
aim ou ACTION color CATALOG | 
| » ees Mail coupon or address to: 3 
HPEY ١ Folbot Corp., Ps51278 Charleston, S. C. 5 
| * Runs off battery in your car or truck. Basic Kit . 
e Can cut a pickup load of wood, still leaves plenty of iim y į ADDRESS 
juice to start vehicle. ! 7 
| * Famous super-tough Oregon bar & chain. | 
٠ Approved for Highway Department use. Y ACHT-SMART SAILING I CITY 
* Sold and used around the world. " 9 a 4 
Call Toll-Free 1-800-528-6050 ext.195 arge Decron Salirig, $185 ji STATE ZiIP 


Or write: Tensen Company, 
1218 N.W. Glisan, Porland. OR 97209 


s i Burpeesgisi 


Q^ 1979 Real 
Catalog-FREE 


Featuring new 
exciting vegetable Burpee 
and flower 


Build an heirloom- mm^ | 


DELUXE 


MUSIC | 
BOX 


TE sia qe‏ يداترم iras‏ عبرم 


kei tor the 
ome ga M Kit available in your choice 
e new "page "7 2 f t he 
Bumper Caicos 3 of Walnut or Cherry 


Anis a family heirloom that can last | z سا‎ S. 
for generations. Deluxe footed cabinet 4 00 ne 
features delicately etched glass door, ae 
“coach” style brass handle and four 
gracefully turned columns in your 
choice of two select cabinet woods. 


is a comprehensive ol 

planting and 

growing guide with 

over 18 D vegetables, © 
owers, fruits, shru 


and trees. Plus helpful hints from 


m : eS ce RR T —-— € i— 0D — 
سا‎ exper on how Û | | Kit includes everything you need. ——— ['waapcmarrconecrioN | 
Send for your ite cop عد‎ Ms Dag x 10a wider deep, | e Heute ji idet 47811 pot HIS VORNE NS i 

I vod Et fe d Alors se with hinged door for easy access (O Please send me postage-paid ______ Deluxe | 
you orde om Mem t yedr, optional Swiss works. Save money and | Thorens Music Box Kits). Plus my free color 
ou will Roma EM y receive your free order Kit complete with 30-note Thorens | EROR ond TU dew d i 
! : | : à nclosed is my check or money order for 
rpee catalog in Swiss movement and 5 Swiss starter discs | ف‎ i or my Q Master Charge O Visa/ 
© Burpee Seed Co. 1979 ders decis i | ication | 
ee ee ee ee ee ee oe a consisting of Lara’s Theme, Try to Number: i 
P BURPEE SEED CO. i Remember, Moon Rives, More, ant With ا‎ o CABINET KIT alone: i 
i 2129 Burpee Bldg. , Warminster, Pa. 18974; — | ا‎ ... for as little as $119.95. | tB Solid Walnut $129.95  [] Solid Walnut $69.95 | 
i or inion, IA 52732; or Riverside, CA 92502 " =" Deluxe Cabinet Kit | O Solid Cherry $124.95 O Solid Cherry $6495 | 
(Please mail to nearest address) from $64.95 714352 i 
| Yes. Please send me the 1979 Burpee I postage-paid Û Movement Only $70. 5 710376 | 
I Seed Catalog FREE. 4 i "rU | 
[n . FREE! a——" 
; ame EST 1 | | Addres — Apt 
| Address i Woodcraft Collection Catalog | City mYTTTETTYUTYI i3 — — 
Clip and mail coupon today | لا‎ a talo aena me the FREE Woodcraft Collection | 
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THE ORIGINAL 


BASEMENT TOILET 
| Genuine P orce hin 


FLUSHES UP TO 


SEWER OR SEPTIC TANK 
-No Digging Up Floors- 
| INSTALLS EASY. ANYWHERE! 
| Write McPHERSON, Inc., Dept. PS 


Box 15133 Tampa, Florida 343684 


Start your own ` 
money making business! 


Hundreds of Beisaw trained men 
have succeeded in this lascinating 
and highly profitable field . . 


YOU Can Do It Too! 


Never before have money-making opportunities been so 
great for qualified Locksmiths, Now lucrative regular 
lock and key business has multiplied a thousandftold as 
millions seek more protection against rooming crime. 
Vet there's only one Locksmith for every 17,000 people! 
Train FAST al Home - Collect CASH PROFITS Right Away, 
You're "in business'" ready to earn up to $12.50 an hour 
m few days after you begin Belsaw's shortcut training. | 
Take advantage of today's unprecedented opportunities 
in Locksmithing for year-round EXTRA INCOME in-spare- 
time—or fulltime in a high-profit business ol your own. 
Hundreds we've trained have done if. So can YOU! All 
fools plus professional Key Machina given you with 
course. These plus practice materials and equipment, - 
plus simple, illustrated lessons, plus expert supervision, Tells how you quickly 
pi Ree Cena un anani you to KEEP train to be your own boss 
: i deal r retirement-—good . 5 

bs too. SEND FOR EXCITING FACTS—No Obligation: " 3 Prohtable Sparetime 

or Fulltime business of 


PRO KEY N 0 your own. 
2: 5 ; — cu "Send for your 
Mant T srw om ma 
TO KEEP! Accredited Member 


WE Loa National Home 


RISK BELSAW INSTITUTE‏ #0 89 .. ا 
a7 aay lh apps TRIAL! — 1152 Field Bldg.‏ 
ww Kansas City, MO. 64111‏ 


ı FREE! — BELSAW INSTITUTE 
| 1197 Field Bldg., Kansas City, Mo. 64111 


Please rush FREE Book "Keys to your Future." 


Tells how 
to make 
LIAE Id ADOMESS 
UM 
the 
Seis ee Ot el 


Superb NEW Quartz! PR-100 
* Best timekeeper on the market 


* Regular shaft PR-100 for dials up to FREE HANDS 


+ 14” thick, Runs on a "C" size battery | 


$ ier p enc DEN. 
E. 1 j D. s n nh 


PRICES: 1 for $10.95; 5 at $9.50 ea.; 10 at 
$8.50 ea.; 30 at $7.55 ea.; shipping not | 
| included. 


ICLOCKS 


Let KLOCKIT *e the 
ONE-STOP Source for ALL your 
BATTERY CLOCK MOVEMENTS! 

Regular © Transistorized e Quartz 


Feel — 
Freezing? ! 


Step out in cozy comfort, whatever 
the weather. Damart's socks are the 
warmest in the world! That's because 
theyre made from Thermolactyl, the 
iac fabric worn by Mount Everest 

ditions. 

ese socks protect and insulate your 
feet as no others can. The cushion dou- 
ble knit boucle Thermolactyl actually 
retains body heat. At the same time it 
lets perspiration evaporate so your feet 
always are snug and dry 

There's no weight or T bulk; just com- 
fortable warmth in any temperature. 
Damart socks are made in knee and 
ankle length at $9.95 and $6.50 a pair, 
plus handling and shipping—$1.25 per 
pair. In navy only. 


Lol LLL ت‎ CB o!0u- uu eee —] 


Damart, Inc. Dept. 61228 
1811 Woodbury Ave. 
Portsmouth, N.H. 03805 


a check or money order for pair(s). 


movement on the market! 
* Immediate delivery from stock! 


MOVEMENT | PRICES: 1 for $6.95; 5 at $5.85 ea.; 10 at 
PURCHASED! $5.40 ea.; 30 at $4.85 ea.; longer shaft 
"| available at slight extra cost, shipping not 


included, 


| KLOCKIT also offers FINE German Battery Pendulum Movements in many sizes, 
Battery Chime and Bim-bam movements, Beautiful DIALS, Numerals, and Weight Shells. 


For FREE Catalog Call: (414) 245-5305 or 245-5332 or write: KLOCKIT, P.O. Box 629, Lake Geneva, WI 53147 


[for faster catalog delivery please send 35 cents] 


———M M— ً 1111111111 


Please rush me my Damart socks. l'enclose 


Shoe Size [] Ankle length 
[] Knee length 
Name 
Address 
City State Zip 
978, 


aa 


d 


. $154 American-made battery clock movement 
* The only 4 Jewel Battery operated Clock 


HEY! CB RADIO GUYS 


ELIMINATE ANNOYING CB RADIO SKIP, 
SQUEALS, SQUAWLS AND INTERFERENCE 


SKIP-A-GO GO 


| WILL WIPE OUT MOST ANNOYING NOISES 


PEN NONI لفط مس‎ pcan 


1 neo 55 Gn LENT 


Pilon 4. 


Skip-A-Go Go installs | in minutes on any CB Radio. It will im- 
| prove the receive signal quality of any CB Radio. This device 
nas the unique capabilities of eliminating nearly all of those 
| ear piercing squeals and random static which is the primary | 

complaint people have about using CB Radios. Try it, you'll 
like it or return it within 10 days from date of purchase and | 
receive a full refund. Use your Master Charge or Visa Card.] 


Order Yours Toll Free Dial 800-821-2312 
or write toO us 
ESCO DISTRIBUTING CO., INC. 
3214 S. 169 Hwy., St. Joseph, Mo. 64503 
Send $2" for our full line Electronic Picture Catalog 


B. S. GAUGE 9.50 EACH 


POSTAGE INCLUDED 
(DEALER INQUIRIES INVITED) 


SPECIFY B. S. GAUGE OR 
WITH ''B. S." SPELLED OUT 


HFA FEF Pens 


MAIL CHECK OR MONEY ORDER TO: 
LONGORIA SALES - DEPT. F 
2903 West 70th Street 
Shreveport, La. 71108 
Phone (318) 687-7001 


Statement of Ownership, عا‎ oe and Circu- 
lation (Required by 39 U.S.C. 3685 
1, Title of Publication: POPULAR SCIENCE 
1A. Publication No.: 438480 
2. Date of Filing: Oct, 1, 1978 
3. Frequency of issue: Monthly 
3A. No of issues published annually: 12 

: 3B. Annual Subscription Price: $9.94 

4. Location of known office of publication: 380 
Madison Avenue, New York City, N.Y. 10017. 

5. Location of the Headquarters or General 
Business offices of the publishers: 380 Madison 
Avenue, New York City, N. Y. 10017. 

6. Names and addresses of Publisher, Editor and 
Managing Editor: Publisher, Francis X. Wilkinson, 
380 Madison Avenue, New York City, N.Y. 10017; 
Editor. Hubert P. Luckett, 380 Madison Avenue, 
New York City, N.Y. 10017; Managing Editor, 
Everett H. Ortner, 380 Madison Avenue, New York 
City, N.Y. 10017. 

7. Owner: Times Mirror Magazines, Inc., 380 
Madison Avenue, New York City, N.Y. 10017; The 
Times Mirror Company, Times Mirror Square, Los 
Angeles, California 90053. 

8. Known bondholders, mortgagees, and other 
security holders owning or holding 1 percent or 
more of the total amount of bonds, mortgages or 
other securities: None. 

9. E to non-profit organizations and does 
not apply 

10. Extent and nature of circulation: A. Total 
no. copies printed (Net Press Run): Average no. 
copies each issue during preceding 12 months, 
2.120,279; Actual no. copies of single issue pub- 
lished nearest to filing date. 2.096,000. B, Paid Cir- 
culation: 1. Sales rough dealers and carriers, 
street vendors and counter sales: Average no. copies 
each issue during preceding 12 months, 331,503; 
Actual no. copies of single issue published nearest 
to filing date, 264,000. 2. Mail subscriptions; Av- 
erage no. copies each issue during preceding 12 
months, 1, 512, 418; Actual no. copies of single 
issue published ‘nearest to filing date, 1,538,000. 
C. Total Paid Circulation (Sum of 1081 and 10B2): 
Average no. copies each issue during preceding 12 
months, 1,843,921; Actual no. copies of single issue 
published nearest to flling date, 1,802,000. D, Free 
distribution by mail, carrier or other means, sam- 
ples, complimentary and other free copies: Average 
no, co ies each issue during preceding 12 months, 
36,356; Actual no. copies of single issue published 
nearest to filing date, 31,465. E. Total distribution 
(Sum of C and D); Average no, copies each issue 
during preceding 12 months, 1 ,880,271; Actual no. 
copies of single issue published nearest to filing 
date, 1,833,465. F. Copies not distributed: 1: Office 
use, left over, unaccounted, spoiled after printing: 
Average no, copies each issue during preceding 12 
months, 2,010; Actual no. copies of single issue put- 
lished nearest to filing date. 1,535. 2, Returns from 
News Agents: Average no. copies each issue during 
preceding 12 months, 237,992; Actual no, copies 
single issue published nearest to filing date. 
261,000. G. Total (Sum of E, F1 and 2—should 
equal net press run shown in A): Average no, copies 
each issue during preceding 12 months 3,120,279: 
Actual no. copies of single issue published nearest 
to filing date, 2,096,000. 

ll. I certify that the statements made by me 
above are correct and complete. (Signed) Francis X. 
Wilkinson, Publisher. 

12. For completion by diri mailing at the 
regular rates ( Section 132.121, Postal Service 
Manual } 39 U.S.C. 3626 provides in pertinent part: 

“No person who would have been entitled to mail 

matter under former section 4359 of this title shall 
mail such matter E the rates provided under this 
subsection unless he files annually with the Postal 
Service a written request for permission to mail 
matter at such rates," 
In accordance with the provisions of this statute, I 
hereby request Permission to mail the publication 
named in item 1 at the phased postaje rates pres- 
ently authorized by 398 U.S.C 6. (Signed) 
Francis X. Wilkinson, Publisher, 


WHAT'S HE DOING! 


Making a Concrete B 
Flower Pot! ...and ^ 4 
a | 


SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items. 
Rush $5.00 for Book 
about Aluminum Molds 
with prices and production 


trade secrets 


direct from world's largest mold manufacturer. 
Over 350 designs to select from. 


ds SAVE YOUR 


let YOUR 


GAS mit clo 


the SHOPPING 


RU MD A 


Fiberglass 
Travel Trailer 
^ Kit 


Build, Yourself Save C 2€‏ ظ 


d ght. Weighs approx imately 660 Iba 
hi. Easily pull led by small and | big cars. 
| ‘dna with manual. Ali hardwork ompleted 

! ois, Summer cac iness, winter Wari mith 

pe a Puri urge moulded 

Lis j HET x st ta looser Basle Burra Kit 

$1735.00. Wri te BURRO, Dept. P3- 12, 14143. 212 Ni Mà. Plymouth 


MN 55441 for full color catalog. Please enciose $2. 00 for postage 
and handing 


qum a n m a a a am 


| Build—Restore i 
Refinish 
anything of 


WOOD 
100-Page f 


Catalog of woods, veneers, 
tools, plans, how-to books 


EXPERTLY match any wood! Any finish! Build 
any furniture you need! Constantine, head- 
quarters for woodworkers, offers everything in 
one giant catalog. Finest woods, veneers, inlays, 
borders, cabinet hardware. "Wood finishes, 


touch-up materials. Cane, rush. Lamp parts. 
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Carved moldings, framing. Sliding, revolving 

hdwe. Coffee m kit. Uphol. supplies. spe 

tools. 2,000 hard-to-find practical 
TEAR OUT AD. MAIL TO AY. 


CONSTANTINE Est. 1812 
2053 Eastchester Road, Bronx, N.Y. 10461 


Woodworkers Catalog plus Wood Samples 


[] Enclosed $1 (refundable) for special combi- 
nation offer of new Woodworkers Catalog plus 
20 beautiful Wood Samples—fascinating ve- 
neers from around the world! Teak, Zebrawood, 
Avodire, Rosewood, Mahogany, Walnut, Pur- 
pleheart, Lacewood, etc. All identified. Educa- 
tional. Useful in buying woods. Dollar fully re- 
funded on first catalog order. 


Û Enclosed 50c for catalog without samples. 
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| LARGE VOLUME . 
| production facilities plus large buying power all 


ت زه 


Unadorned 
power tools R Wwe 


same job as tools ~ 
costing up to 5 times as f 


We skipped the chrome to save you money... but 
we did not skip anything on performance. Actually, 
we skipped more than just chrome, we cut out 


every costly frill that wasn't absolutely needed. 
Our tools are not exactly flashy. We pg 


lence uR 


are the first to admit it. But in arti- 
cles covering test results on AMT tools, | 
written by leading publications such as JV 
Popular Science, our tools have been 9 0 
praised over and over again. In spite E: 
of their low prices, our tools are full 
scale and offer full performance and 2 
precision. | ' 

HERE'S HOW WE DO IT...First, we don't claim our 
tools should sell for five times the price! Just that 
our tools do the same job...with the same accu- 
racy, ease and speed, .and will last at least as 
long. AMT tools cost less to make and are sold 
direct, They are bona fide quality power tools used 
by serious amateurs and professionals alike and if 
sold in retail stores would be much higher in price. 
We use no magie. let's be specific: 

SIMPLICITY . . . AMT tools are soundly engineered 
to eliminate every frill and gimmick—to minimize 
material and production costs. Machined parts are 
used only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 


DIRECT-FROM-FACTORY SAVINGS...You save a 
bundle, yet we offer a double guarantee backed by 
a 45-year-old company with millions of satisfied cus- 
tomers...and hundreds of orders pour in daily. 
. Our own foundry and large mass 


work to keep costs down. 
STANDARD PARTS... Our designs use standard hard- 
ware items wherever possible. By aviod- 
ing custom-made parts we pass on tre- 
mendous savings to’ you. 

if you are looking for power tools 
that perform like units costing many 
times our low prices, order today and you'll be one 


step closer to many hours of woodworking satisfac- 
tion. Pu 
.4"x22". Cast iron 


JOINTER-PLANER and steel, precision 


dieu reg ml tables. For planning, joints, bevels, 
uts to 14” depth. Fence adjustable 0° to 50°. Steel 
Knives, dual guards. Use any mo- , 

tor. Precision ball bearing indus- =, 

trial model, $15.05 add'l. Wt. 19 
lbs., f.o.b. factory. 


10-DAY MONEY BACK GUARANTEE 
Try any of these power tools and com: 
pare it with any similar machine at any 
price. If not satisfied, return it for 
prompt, no questions asked refund. We 
pay the return shipping charges, 


lO-YR. FULL SERVICE GUARANTEE 

Any part or parts of these AMT power 
tools (except motor which carries a one 
year guarantee) which become inopera- 
tive for any reason within ten years 
after purchase date will be repaired or 
replaced by the factory with no cost to 
the purchaser other than postage. 


AMERICAN MACHINE & TOOL CO. 
4th & Spring St, Royersford, Pa. 19468 


irt 
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Tri 
AMERICAN MACHINE & TOOL CO., Dept. PSDB, Royersford, Pa. 19468 
Please send me the units checked. Payment in full enclosed $. عل‎ Or 
$5 deposit each item enclosed, balance C.O.D, | must be fully satisfied or will return 
unit within 10 days for full refund. No questions asked, 


O 8" Power Saw at $39.60 
[] Standard Rip Fence at $6.50 
[] Long Cabinet Rip Fence at $7.50 
[] Ball Bearing Spindle at $9.75 
[] Belt Sander at $39.50 
[] Disc Sander Attachment at $14.50 
[] Mitre Gauge for Sanae at $2.95 
[] Jointer Planer at $49. 
[] Ball Bearing Single at $15.05 
NAME —— 


ADDRESS. 
CITY. 


الل الات 


— —ÓMÓM——————STIAT IP — ——— 
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Brand new eB electric motor 
| developing full i MD ^ Ibs. (Purchased 


! 3e arately, $39.85). h any $9 480 


T maci ine here. 


POWER SAV 


8" tilt arbor saw . . . Cross- 
cuts, rips, mitres, cuts, com- 
pound angles, 030085, coves, Completely 


moldings. 
assembled with ground cast iron table, مسج‎ 
safety guard, splitter, mitre gauge. 
Less blade, motor. Rip fence for 
easier work alignment. $6.50 add'l, 
Ball bearing model. $9.75 add'l. 
Takes !4 h.p. motor or larger, 
standard blades, attachments. = 
= Wt. 22 Ibs., f.o.b. factory. 


FREE OFFER, ١ 
cabinet base plans, .. ٠ $3950 
with one piece of 3" plywood, convert 
your $39.60 saw into a floor model with 
a huge 27" x oF top. Takes cabinet rip 
fence, $7.50 add'l. 


precision unit, It changes 
from horizontal to vertical in 
sander includes 4" x 36” sanding 
14 h.p. or larger motor. V-pulley drive 
and multi-purpose drive spindle. 
pise sander accessory, $14.50 
add'l. 
18 Ibs., f.o.b. factory. $ 


3 WOOD LATHE : 


units. Sturdy cast 
Lever action tail stock, هر‎ 
two-speed pulley, fits ul 
any motor, Set of 3 j 
high speed turning chis. "9 
els, $7.80 add'l. ! 

face plate, $2.90 add'l. 15 Ibs., f.o.b. factory 


4' WOOD LATHE ;... 


BELT SANDER 


Heavy, 
Uses | 


seconds. 
belt. 


Mitre gauge, $2.95 add'l. 
Q50 


6" swing. Same pre- 
cision and speed as $40 
steel bed. 


iron with tubular 


£9490 


. 12" swing. Industrial 
does same job as 


$75 units. Tubular steel bed rails, screw action tail 
stock, J-speed pulley. Use any motor, 3 high speed 
: tuming aera $7.80 

add'l. 4" 


face plate, 
a $2.90 add'l. Ibs. 


f.o.b. factory. 35400‏ فة 


Set of 8 turning chisels $20. 90 


DELUXE BALL BEARING 4° WOOD LATHE... 


12" swing, similar to 4“ model with heavy duty, double 
shielded, lubricated-for-lifa ball bearings. 3 high speed 
turning chisels, $7.80 add'l. 4" face plate, $ 00 
$2.90 add'l. 30 Ibs., f.o.b. factory. 66 


WOOD SHAPER KIT Makes beads, coves, 

moldings, tongue- 
and-groove joints, etc. Accurate cuts at high speeds, 
Sealed greased-for-life ball bearings. 
Less wood. Takes 14 h.p. motor or lar- 


ger, standard cutters. Optional hold 
down assembly, $4.50 add'l. 9 Ibs., 


" f.o.b. factory $9990 

BUY DIRECT i 

. USE THIS HANDY 

ORDER COUPON 
NOW 


iz 


.E. Motor ١ [ $34.80 (with other item) 
[] $39.85 MM separately) 
[] Wood Shaper Kit at $29.9 
[] Opt. Hold Down Assembly at $4.50 
[] 6" Swing 3’ Lathe at $24.90 
[] 12" Swing 4’ Lathe at $54.00 
L] Deluxe Ball. Bearing 4“ Lathe at $66.00 
[] Face Plate $2.90 ا‎ any lathe 
[] Turning Chisels $7.80 above 
CI Set of 8 Turning Chisels $20.90 
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| Let Belsaw prove YOU can | 
Earn Up To 


Sg 


o n 
a: vn 
i1 


FULLTIME 
You risk thi 
On our See E ind how CAM 
30-DAY u can tum your spare time 
nto big Cash Profits with your 
FREE Shop. No selling . no pre- 
vious experience needed, Our 
TRIAL : Sharp-All and show- 
how instruction sat you u E^ 
$500, $7 
" Knives, Scissors, Lawnmowers, 
m v (ali dung Garden Tools . . . 
all cutting edges. 
| eU Send for all the facts! 
YOUR OWN 
BUSINESS how to start a profit- 
1 able, lifetime home 
sharpening business, 
how we help you grow, 
5 Send for FREE details -mail coupon below or postcard TODAY: 
BELSAW SHARP-AL LCO., 709Z Field Bldg. Kansas City, Mo.G4111 
No Obligation...No Salesman Will Call 
«YES, [_] BELSAW, 7092 Field Bldg., Kansas City, Mo. BAI 


SHARPENING BUSINESS | 
own mplete Sharpening 
OFFER make $200, 
month CASH sh ning Saws 
Our Free Book tells 
how we'll finance you. 
: please send me the FREE BOOK that gives full details. 


3 Hamme 
* 

A رن ا‎ Oe 
¥ 


Pitate Prini 


hd City-State م ا‎ En 
ETI: r SESE 


دوع سرجه صر دوعب Ate‏ 


س = 


| 


سيالا 


img Tec eg هد‎ 


the Mill — 
and more 
on shapers, 


presses, 


power hacksaws, and more. 


Machine ShopBook 


Over 1,400 pages, 
| B+ pounds —a 
| complete 
in machining. It's 
a feature selec- 
tion in our book 


your first selec- 
tion at our special 
members price of 
$39.90. Do it to- 
day — No obliga- 
tion to ever buy 


course 


[club — yesabook another book, full 
[club with metal- refund if dissatis- 
working books! fied! 


Order this set as 


Caldwell Industries 


city 


EMPEROR" 


603 E. Davis Street 
Luling, Texas 78648 


~ name 


address 


state zip 


mperor Clock Company 
wT DO-IT YOURSELF 


FINE FURNITURE KITS 


* Heirloom quality 

e Solid %" hardwoods 
e Money back 
guarantee 


e 23 kits to choose from 
e Easy to assemble 
e Factory direct prices 
e Prompt shipment 


We cut all kits in our own 
woodworking factory to 
give you the best quality 19 
at the best price. Send | 
$1.00 for color catalog. | 
Refund on first purchase. | 


CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 


OF GRANDFATHER CLOCKS 


Dept. F-419 Emperor Industrial Park 


Fairhope, Alabama 36532 


drill 


CHECK IT OUT! 
There are more opportunities, 


products and services offered 
in the “Classified Opportunity 
Mart," immediately following 
this section. You may find just 
what youve been ooking for. 


NEED THREE PHASE POWER 


[he "THREE, 1" allows you to.operate three 
phase Horie 3 thru 7% horse hd from 229 ONLY 
Y volt single phase power sources. Rugged — heavy 14 35 


duty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1966, 
Free literature furnished on request. Telphone 305-862-3038, 
RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


FORGET 
HAND 
SANDING 


CX 
2 


SAND-Q-FLEX. 


SANDING WHEEL 
FOR CURVED OR 
FLAT SURFACES 


Why rub your fingers to the bone? A Sand- 
O-Flex wheel gives you thousands of flex- 
ible sanding "fingers" per minute. New 6 
brush 5" wheel is made to fit any Y4" or 3” 
hand drill. Weighs only 114 Ibs. for ease 
of handling, furniture and antique restora- 
tion, moldings, carvings, painted surfaces. 


A MERIT ABRASIVE PRODUCTS, INC. 


201 W. Manville, Bax 5447, Compton, CA 90224 
i. m m E] 5د كم كم م‎ M NM EM NM EU NM NM NM NUM NM EN NM NJ DB BN | 
If not available at your hardware dealer, 
order Sand-O-Flex by mail. Model No.: 
300-D4 Sand-O-Flex with built-in Va" 
shank. Contains one 6 brush 5" wheel and 
one abrasive refill. No C.O.D.'s. 


Add $1.00 for postage and $13?? 


dnd PS 


PHONE \ RECORDING 
CALI اع‎ 


| Record incoming and outgoing calls automatically with > 

| this all solid state unit connected to your telephone 
jack and tape recorder. Tape becomes a permanent cag 
record. Don't depend on your memory to recall im- 
portant details of business and personal calls. Easily z 
installed. Mo extra monthly phone chgs. FCC Approved ES 


AMAZING ELECTRONIC 
MICRO MINI MIKE: 


ait smallest, solid state, self contained with 1.39 | 
Merc. Bat. furm. Picks up most sounds and transmits | 
thru FM Rad 


| without wires up to 300 ft. ia. Tuneable. 
١ Use as mike, ampi., alarm & alert system, baby sitter, 
het line, etc. Mike $18.95", Phone Call Adapter 
١ $24.59* (* plus $1.00 ea. for p 
^ add tax. Free data. Mail ioa BIA, M/C, cod's ak. 
w Qty. dise. avail. AMC SAL t MN Û, 35335 Lubec 
2.1/4 x 3/4 x 1/2: Sty Bax 928, Downey, ch 90241. 


stg. È bdig) Cal. res: | 
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Celestron 


Telescopes 


E 


Celestron 8 — 


C8 photograph 


Celestron is the best-selling modern 
telescope in the world, because of its com- 
pact-portability, and large, laser-tested 
optics. 

Every Celestron Telescope - from our 32- 
inch, to our 14-inch, = is designed to accept 
virtually any 35mm SLR camera body 


Send for free brochure or enclose $2.00 for 
32 page full color catalog on how to select a 
Celestron Telescope. 

Dealer inquiries invited 
Gelestron International 
2835 Columbia St., Box 3578-ES 
Torrance, Calif. 90503, U.S.A. 
Telephone 213 - 328-8560 


SAVE 857 

GOV'T SURPLUS 

and NEW EQUIP’T 
Powerful Battery Motor 


PALS MOTORITED CTCL, ELECTEIC CAR, IME 


ECL IP AE ع وم‎ 
CATALOG 


- 


MYDRAUi s COMPRISMORE 


مووي p‏ وني 


Es wi EHLÊ Po wil FLAMTÉ | 
Over $100.48 3 CAR: 118 HIDE 
: LAIT wf OCULAR 
ice ONHE ur Fig 
PE im 
apa coms rue Mogg 
AMY OTHITS 


è [ITEM FIDE]: Mew, Factory Sorel. Ube fo 
-gonpe bcp, Hagia), childrens owhed, Dra pure, 
tenis. caprini. Operate o^ 17. 24, or 34-VDXC gt 1200, 
TAGI. IO EF neípectirey, 1/2 Ta | HP, Hugh torque 
Shot dam. 3/4", hele, &'" dum. flange mig. Mater 
Jd dem. Fl, اد‎ hott. hog. wt, 13 n 
COMPACT 12-0017 INGTORCTCLI BATTERY 
* | mM 739813 | - = Mee. 12-sglr, 16 ere A. lend 
mod type, Ory charged. Put in electrolyte. chorge and vie 
Clear pati case. 5-127 gba a 3", (FT n.) 


SURPLUS CENTER 


qit 
Ld 
Geer 314.25 


$9.95 


F.D. Lmcoln 


Lincoln, Nebrasko | 
Zip Code 68501 


| Print For Profit 


Cards, Stationery, Auveriunsaug, 
labels, tickets, announcements, 
QSL cards, greeting, sympathy, 
paret cards, etc, Save money. 
int for others, good profit. 
., Have home print shop. Pays 
Ff. for itself in a short time. Sold 
EMIL. Ww. direct from factory. Easy rules 
] sent, We supply everything. 
Send 25c for catalog. KEL- 
SEY PRESSES, 78-CJ, Meri- 
i: den, Conn. 06450 


EE lll m n SS SS SS SS SS SS SS SS ol LL o. ez o aeu Lu i oil Du d 


Meriden, Conn. 06450 
1 enclosed 25c send big catalog and free samples. 


Name 
Address - . z 
City = State Zip 


How to burn wood & 
fight rising fuel hills 


————— | ji tale d 
Fail 1 
0 


Glass Door Thermograte® heater 
boosts net fireplace output 10 times! 


TURN YOUR FIREPLACE 
INTO A MONEY-SAVING ASSET 


When it's cold outside, burning in a typical 
fireplace can actually result in a net heat loss. 
A fireplace must draw room air to prevent 
smoking and, with a 2 ft. x 3 ft. opening, 
approximately 22,000 cu. ft. of warm room air 
can be drawn up the chimney per hour! To 


replace it, cold outside air is pulled into your 


home through cracks. 

New Glass Door THERMOGRATE Heaters 
dramatically reduce this heat loss and, utiliz- 
ing the scientific principle of natural convec- 
tion, produce a constant flow of warm airinto 
your room .. . even without electricity! 


FREE PUBLICATION OFFERED 

If you're interested in saving money and | 
energy in your owri home, write for the 
FREE full-color publication: “How to Burn 


Wood & Fight Rising Fuel Bills" which 
reports on heat output tests and includes 
complete product and ordering infor- 
mation. 


€ 1978 TEI St. Paul MN 55113. All rights reserved. 


By natural convection, 
cool air is drawn in 
| at the bottom, 
heated and 
returned to 
the room. 


It really works! 


a Unequaled output... to 100,000 BTU/hr. 
© 50+ sizes to assure proper fit. 
e Extremely simple to install. 


e Durably welded. Stainless Steel tubes. 


Performance & Satisfaction Guarantees.‏ و 


ay atthe ENTERPRISES, INC.‏ ا 
.O. Box 43021 Dept. p‏ 
St. Paul, MN 55164 7 Viggo‏ 


Or call TOLL FREE: 1-800-328-0882 


p x 


Write to: 


JermOGRATE- 


U.S. Pat. D247,973. Other patents pending. 


You'd be proud to buy her an organ this 
good...but how would you feel if you'd also 
built it? It's a special kind of satisfaction. The 
gift of a lifetime of magnificent music, crafted 
with your own hands! 

And you can do it! You need no prior 
electronic or mechanical abilities. Just the 
capacity to follow instructions. Every step is 
clearly detailed, every component is supplied. 
You'll find the assembly process as enjoyable 
as the music which follows! 

And what music! For this is a truly fine 
instrument you will build. Far superior to most 


BE YOUR OWN BOSS! 


Sharpen Saws 


and other tools in Profitable 
„ Business of Your Own 


Free Booklet 
Tells HoW 4 


u Hundreds of men now using 
the mere plan successfully. . 
| ... YOU Can Do It Too! 


Find out TODAY how the proven Foley plancan quickly put 
you in a Money-Making business of your own. Work in your 
spare hours and weekends for extra income, or start a fulltime 
shop. Set the hours you want to work... keep the profits you 
earn. Age, education or minor handicaps are no barrier to 
success. Mo special skills, experience or huge investment 
needed — not a franchise. Start in basement or garage. No 
selling involved, no canvassing — keep 90£ profit on every 
dollar you make. Plenty of business from handymen, carpen- 
ters, contractors and industry. 30-Day No-Risk Trial! 
Ded for complete facts and details without obligation. 
Our FREE Booklet tells how to start, how to grow, and how 
Foley will even finance you. Act NOW! 


Just fill in coupon below. Mail to: 
1056 Foley Building 
Foley | Minneapolis, Minnesota 55418 


cy ı CLIP OUT AND 
Send for FREE Book! Wal TODAY 


FOLEY Manufacturing Co. ipo" Foley Building 
Minneapolis, Minnesota 55418 

Please send FREE Book about the opportunities in my own 
sharpening business. | understand there is No Obligation. 


NAME 


ADDRESS 
CITY/STATE 


MEE uum um‏ ا 
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"My father built this 
Schober Organ for me!” 
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“ready-made” organs...easily comparable to 
others at twice the price. Kit costs range from 
$650 to $2850 for all basic components, and 
you can purchase it in sections to spread 
costs out...or have two-year time payments. 
When you've completed the basic organ, 
Schober offers a full complement of acces- 
sories...plus complete organ playing courses! 
People have been building Schober Electronic 
Organs for their daughters, sons, wives, hus- 
bands...forthemselves...for 20 years now. Join | 
the thousands of delighted Schober people. | 
You can have all the details, without cost | 
or obligation. Just send the coupon for the 
fascinating Schober color catalog (or enclose 
$1 for a record that lets you hear as well as 
see the quality of Schober). Why not clip it 
right now, before you forget? 


Tuta ne 
sin سام وس م‎ 
43 West Gist Street, New York, N.Y. 10023 

L] Please send me Schober Organ Catalog. 


O Enclosed please find $1.00 for 12-inch L.P. 
record of Schober Organ music. 


--------10 DAY FREE TRIAL COUPON --------- 
POPULAR SCIENCE BOOKS POZA 
Box 2018, Latham, N. Y. 12111 
Please rush ——— copy (ies) of De Cristoforo's 
HOUSEBUILDING ILLUSTRATED (No. 116) to me, 


OO | enclose $14.95 now for each copy ordered, 
(You will pay delivery charges.) 


1 
1 
1 
1 
1 
i 
I 
I 
i 
: [O Bill me later for $14.95 for each copy ordered 
[| 
i 
i 
[ 
| 
| 
[| 
| 
| 
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-— 


plus delivery and handling charges. 


! Name 
Address 


Sl, — د‎ "— 
Money back within 10 days if not fully satisfied. 


Tackle Housebuilding 
the Professional Way: fe 


TAKE THIS BOOK FOR 10 DAYS FREE 


Build a house the easy way —in a series of 
small do-it-vourselt projects, Unique modular 
approach of De Cristoforos HOUSEBUILD- 
ING ILLUSTRATED breaks down large build- 
ing and remodeling jobs into manageable units 
of work, This giant volume — with 1,018 show- 
how pictures, easy-to-follow, step-by-step text — 
is yours to read and use for 10 days, without 
charge. | | 

Discover how to site your house, build the 
foundation, frame it, roof it, insulate it, put on 
siding, install plumbing, chimneys, stairways, so 
much more, New products. Construction tech- 
niques. Material brand names, With all this pro- 
fessional savvy, you'll find you can build an 
entire hoise (or remodel any part of a house) 


` possible. To take advantage of 
this 10-day trial offer, mail the 
above coupon in today! 


| + GIANT FORMAT 
+ NEARLY 650 PAGES 
e OVER 1,000 


SHOW-HOW DRAWINGS 


Order today or write for data. : 
P.O. Box 1447, Dept. PS-12, LaGrange Park, Ill. 60525 


more easily than you imagined | 


Design your own world's most ACCURATE CLOCK, 
with CORDLESS clock works. 
COMPACT 278" x 2-5/16" x 1-1/16" 


+ WX," stem, Stem to corner radii 
2" & 1.5", to fit most dials. Replace 
ugly cord or inexact cordless, by 
PRECISE ONE - BEAT - PER - 
SECOND movement, 


GUARANTEED íor ONE YEAR 
to keep time within ONE MIN- 
UTE ! ! No other movements 
(wound, transistor or quartz], can 
match this guarantee! 


One works $19.95 + $1, 
two for $38 ppd. 
Pal Four for $70 ppd. 
BANKAMERICARD & MASTER CHARGE ACCEPTED. — 
CHRONOQUARTZ CLOX 


| Heavy Leather Palm 


Work Glove With 
Safety Cuff 


STYLE #J-350SCP 

Quantity discounts available. 

Minimum order 2 pair; add 95¢, pair 

post. & hand. Specify Men's or Women's 

size. Complete glove catalog over 100 

styles of gloves 504. 

To order, write or call toll-free 1-800-243-3570. 
MasterCharge or VISA accepted on orders. 


$195 


PAIR 


SARA GLOVE CO., INC. DEPT. Ps 
BOX 4069 WATERBURY, CT 06704 


Need more money? Earn $60-$75 
a week, spare time, at home mak- 
ing rubberstam s for offices, fac- 
"Gree. individu sis. Hundreds of 


i odo <2 صر عد‎ uses. Hundreds of prospects—ev- 


erywhere. Right in your own com- 
à) munity, Turn out special stamps for 
| names, addresses, notices, prices, ete., 

P in minutes with table- -top machine, We 
furniah every ma and help finance you, at 


less than bank ra rates. Write for free facts. 
No salesman will co 


1512 Jarvis, Dept. RHP, Chicago 60662 


Rubber Stamp Div., 


Telephone Listening Device 
Record telephone conversalions in 
your office or home. Connects 
between any cassette or tape recorder 
and your telephone or telephone 
LINE. Stars automatically when 
phone is answered. Records both 

| sides of phone conversation. Stops 
recorder when phone is hung up. This 
device is not an answering service. 

Call (305) 725-1000 or send $18.95 + 
$1.00 shipping to USI Corp., P.O. Box 
D'2052, Melbourne, FL 32901. COD's 
accept. For catalog of transmitters, 
voice scramblers and other specialty 
items enclose $2.00 to US! Corp. 


Approx. 1 cu. in. B 
Qt. Disc. Avail. 


U 3. SURPLUS ROTARY FILES Hardened Steel. For filing, 


32 pes.- Tool Set, Gl. cost 3226.00 now $20.00 
14 pes.-Tool Set, G.I. cost $144.00 now . $14.00 
Save Even More, Both Sets now . $29.00 

Two $27 Sets (Limited Time) . $47.00 

*100*5 Guaranteed. Add $2.00 for shipping 
yg Texas orders add 5% tax. Export orders add $2. 

U.S. SURPLUS CENTER, Dept. 501 

715 Camden, San Antonio, Texas 78215 


Onn ممه معطو‎ die: sweeps are deaning up in all sections wena ot. 
the country. You can earn as much as $1000 per 
week, and we can prove it! : 

Send for free booklet or | August West 
call our Toll Free Number. 
(In Georgia-800-282-1333.) 


CALL TOLL FREE 
800 241 8444 


Box 663V Westport, CT 06880 | 


August West Systems, Inc. 


SEND FOR 


: GOVT. SURPLUS 
CATALOG 


SAVINGS TO 90% 
INDUSTRIAL ٠ MFG. 
BARGAINS IN MARINE * 
AIRCRAFT ٠ AUTO ٠ 
HARDWARE 
Send 50¢ (or $1 for fast delivery) 


x AIRBORNE SALES CO. .امد‎ Ps7 


8501 Steller Dr. PO Box 2727. Culver City, CA 90230 yr 
te Satisfying Customers Worldwide Since 1945 — e 


x + Dx + + 2+ LEI E + +‏ جز جز 


introducing 1 BOMAND's 
Wind Chill harmonie 


A scientific weather instrument 
now available for home use. 
BOMAND's Wind Chill Ther- 
mometer gives a direct readin 
of the wind chill factor as well 
as actual outdoor temperature 
and wind speed. Easily in- 
stalled, Allow 4-6 weeks for 
shipment. 10-day money back 

uarantee. 

end check or money order 
(N.J. residents add 5% sales 
tax). Credit cards: Bank- 
Americard/Visa or Master- 
charge. Send card numbers 


with order. 
BOMAND 
350 Grove 5t./PO Box 6204/Bridgewater, NJ 08807 


$9 995 
postpaid 


VI WIRELESS MIKE 


* BREAKTHROUGH 


y makes all others ob- 
solete. Features micro-miniature size, hi-fi 
sound, on-off switch, easy tuning. Transmits 
sounds up to 300 ft. thru your FM radio. Use 
as remote mike, intercom, babysitter, alert/ 
alarm system, hot line etc. For fun, home, | CRO 
office, school. Great at parties. Money back | 
pue Special Introductory Price $19.95 + Barr 
1.50 post-hdig. (Battery incl.) Mass. res add B 
tax. Order Today. Quantity discs. avail. Call Bhar 
for MC, VISA or COD orders.(617) 926-2055 . ei» 
Mii MLI INDUSTRIES, Dept. PS-12 

50 Hunt Street, Watertown Mass. 02172 


110 VOLT A.C. GENERATORS 


60 cycles, 3000 watts. Wt. 27 pounds, 5"x10" Fan- 
belt driven from car or pickup. Operates T.V. all 
power tools. Over 15,000 in service. This is our 28th 
year. Guaranteed 6 months. $149.00 Postpaid whila 
supply lasts. Our X1200-watt generator needs no bat- 
tery. Special price—$139.00 Postpaid. 

VIRDEN PERMA-BILT 
P.O. Box 7160 PS, 2821 Mays, Amarillo, Texas 79109 


MAKES SHORT WORK OF 
YOUR WOOD PILE. DEFEATS 
THE ''WORLD'S BEST" 
POWER SPLITTER IN 
COMPETITION. AND NO 
HERNIAS LOADING IT! 
DROP EM, SAW EM, STAND 
EM UP, AND SPLIT EM. ONE 
BLOW USUALLY DOES IT. 
SELDOM STICKS. NO SET UP, 
NO GASOLINE. FORGET 
ABOUT LOST, STUCK, OR 
FLYING WEDGES. STEEL 
HANDLE ENDS 
M BREAKAGE. 10 YEAR 
GUARANTEE. FAMOUS 
20-POUNDER ONLY 
$21.95 SHIPPED ' EAST 
OF MISS. RIVER; $23.90 
WEST. NEW! 12-POUND 
BABY MAUL $18.25 
EAST; $19.75 WEST. 
Charge Card Orders 
Toll Free: 1-800-321-9892 
Except Ohio Call: 
1-216-236-5021 


SOTZ CORP., 13607 STATION RD. 
COLUMBIA STATION, OHIO 44028 


SOD bbb bb tt + 


SIZE 154" x24" x5" 


MAKE EXTRA 


CASH IN 
SPARE TIME. 


New, All-Gear 
| MAGNATRAC | 


More efficient zem power 
and high maneuverability 
for larger gardens, snow 
removal, complete land- 
scape projects. Up to 16 
hp. Over 30 attachments 
E incl. all garden tools, dozer 
© blade, hydraulic loader, Fac- 
tory direct savings. Unique, 
popular, EASILY ASSEMBLED 
KIT. Odd job and resale oppor- 
tunities are great. Send now, to: 


STRUCK KIT, Dept. P5128, Cedarburg, Wis. 53012 


O Catalog showing Crawler Tractor Kit construc- 
tion & uses (specify Magnatrac or Mini-Dozer) 
— 50g. Both Catalogs — 757g. 


[] Plans for fabricating a Crawler Tractor Kit 

= from local materials (specify Magnatrac or 
Mini-Dozer) — $7.00. Both Plans — $10.00 (re- 
funded on any purchase). 


NAME 
ADDRESS 
CITY, STATE, 


ZIP 
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(DEALER. INQUIRIES INVITED) _ 


Cherry Kit ($92.50) 
Walnut Kit ($99.00) 


Everything for Clock Builders 


* 68 Clock Kits ٠ 159 Music Box Mvts. 
* 239 Movements * Brass Hardware 
e 200 Dials, 150 Hands e Moldings & Trim 


Send $1.00 for 100-page Clock Catalog 
(Coming soon, sleek 45" Vienna Regulator) 


CRAFT PRODUCTS COMPANY 
Dept. 02, St. Charles, IL 60174 


THE DOLL HOUSE 
CATALOG from the 


company with 38 years experience! 


8 House & Room Patterns em 
Furniture Kits ui» 
Building Accessories 
Brass Hardware 

e Wiring Kits & Lamps m 
e Wood House & Rm Kits | 
e Ceramic Bathroom Sets f AS 
e Rugs, Carpet, Fabric Fy 

e 29 لوم اه‎ Patterns 


Send $1 00 Today for Doll House CH SED 


CRAFT PRODUCTS COMPANY 
Dept. 90, St. Charles, IL 60174 


- A Revolutionary 
Sleeping Experience 
The Original Velveteen 


Durable. Sensual..The most luxurious 
way to spend a third of your life. Sleep on 
a cloud of firm, natural air. Awaken 
refreshed. There are no harsh metal 
springs or wads of stuffing. It's the 
ultimate sleeping adventure. 


The velvet-tufted AIR BED is a durable, 
permanent mattress that adjusts to your 
own comfort. It takes the seasickness, 
immobility and weight out of waterbeds. 
Yet, it offers the same, "give and العم‎ 
sensation. Multiple air filled coils tly. Vou 
your body evenly and independently 2d 
don't sink down. Corners don't fly u 
with inexpensive plastic furniture. 
people can sleep on a full, queen or kino 
size bed virtually undisturbed by the 
other’s movements. 


Air Coll Construction 
Lightweight. A perfect guest bed. Store it 


A Permanent Bed 


on a shelf. Take it camping. For vans, 
boats, summer homes. Sunbathe and 
float on it. Use it on a floor. All sizes fit 
standard bed frames and are 8" high. In- 
flates in minutes with a cannister vacuum 
or air pump. (Beds come with adapter). 


Tough 20 gauge PVC. Washable. Cleans 
with "yn and water. Colors stay bright. 
Repair kit included. Use the bed for 10 
days. If not satisfied, return it within 10 
days for a courteous refund. 


Please send me the following AIR BED(S): 
la King-74" x 80" (Item 2374) $99.95 


O Queen-60" x 80" (item 2360) $79.95 
LJ Full-54" x 70" (Ita 2354) $69.95 
O Twin-39" x 74" (Item 2339) $49.85 


Add $4.95 per bed for shipping and insurance. 
O AC Air Pump (itam 0004) $29.95 
O DC Pump-plugs into auto cigarette lighter. 
(Item 0005) $29.95 
Illinois Residents include 5% sales tax. 


O CheckorM.O. Enclosed O Charge My Credit Card: 
O AmericanExpress C Mastercharge O Carte 
O Bank Amer./Visa O Diners Club Blanche 
Card No. Exp.Date 
Name 

Address . 

City 

Sate LL a 1 م‎ 

Signature 

PSMB-335 QCMI 1978201 


CMLTOLEREE O 800-323-2272. tuer oes 255268 
790 Maple Lane Bensenville, Il. 60106 


\Contemporary 


DECEMBER 1972 Loan 


Beat 
JBELSAW} 


E- وك‎ 


man SAWMILL 
A NOW: BEAT fnfation ond NICA Lumberyard Prices! 


la Mop your importan! projects. 
X, Take this portable mill nghi fo the Irees — tum out smooth, 


Ne Obigation and No Salesman Will Call. 
BELSAM MACHINERY Ce.. 4555 Field Bldg. Kansas City, Me. 
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Wooden Toy 


Patterns Catalog 


OVER 200 DESIGNS 
FREE PATTERNS & WHEELS 
WITH CATALOG PURCHASE 

ONLY $1.00 REFUNDABLE 

fowve-Built Toys & Crafts 

2907 Lake T Rd. 


Enjoy feil stained gloss crafting with our new patented system. 
Build beautiful leaded, hanging domes and table lamps, manny old 
designs. Semi-KIT includes pattem on 
melded FORM, accurate PAPER PAT- 

cz EUN TERNS, INSTRUCTIONS. Send 50* fer 
rx jS Li brochure showing 24 lamps in color, 
He 


Hydraulic Log Splitter 
PARTS ALSO AVAILABLE TO "BUILD YOUR OWN" 


* Toke the bock breoking drudgery 
put of woodsplitrimg. Split logs for your 
own firewood. Split logs as a profitable 
delme, Let your bog spitter earn 
money for you on a rental basis. Splits 
pre-cut lengths up to 26" with 10.5 
ton force. Fost splitting cycle time, 


10-seconds. BRAND MW — FE 


^ 6 49.50 ١ 
FE" e Powered by 5-HP Briggs engins, Powerful 2-stage pump. 
Detent control valve automatically returns to neutral at end 


of force stroke and return stroke, All top quality components 4 
and construction, i Shpg. Wr. 300 lbs. ( 


= "BUILD. TOUR-OWNM'" ond save. We con furnish top 
quality components to build other sizes. Write us for descrip- 
fion ond prices, Send for our catalog. 100's of other items. 


SURPLUS CENTER KESEN 7c... 55501 | 


87,000 BTU 


BUILD THIS PEDAL 
POWERED SPACE FIGHTER 


I 
v cae 


| E / . 

4 Ft. span | n k 

| 414 Ft. long s és | 
Over 1,000 Sq. In. 


Earn While You Learn In Your Spare Time 


Trained and qualified mechanics needed NOW to service | 
inoperative hydraulic jacks. BIG opportunity for ambitious 
men, We show you HOW — 
earn spare time cash in an expanding industry, Don't wait, 
ACT NOW! Get the facts. 


Write for folder No, 6512 and free bonus offer. 
جح ا‎ Hydraulic Jack Repair Manual Co., Inc. 


i) beoklet on ar! gloss, glass cutting and 


culaleg of kits and supplies. 
H.L. WORDEN CO. PS78 


BOE 519 118 MAIN ST. 
IGER, WA 50332 


Simple construc- 
| tion 


١ All materia! 
available locally 


Mobile Machinery Manufacturing 
3587 Payne Road, Medford, Oregon 97501 


of drawings, step by 
step instructions, 
and material list. 


$5.95 Post Paid 


No pens experince or |‏ عع | | | OFFERS A NEW ranceor‏ عدي 

zx. MINERAL/METAL DETECTORS | | ١ show you waa d v | 

Call Toll Free 800-447-4700 ١ | !) - j to do it Tools and mate- | 

(in ILL.Call AS included. 

5 1 ال‎ TRAIN AT HOME-BE A DRAFTSMAN! | 

| or MAME ME 

1011 PLEASANT VALLEY RD.. l FREE! ADDRESS “| 
SWEET HOME, OREGON 97386 | CAREER KIT 

| Gi and VA le QE PR | ZIP, | 

= | Benefits. Accredited NORTH AMERICAN SCHOOL OF DRAFTING, 1, Dept. PCOBS p| 

[een m بيد‎ Cui. 00 ME TE. aport Donck, CE E 


in your basement or garage to 


G:F. O. BOX IF STATEN ISLAND, N. Y 10114 


WASTE OIL HEATER 


e Proven e Smokeless e 5 


You can beat the energy crisis 
in shop, farm, home, or business 
and Heat FREE...use any type 
waste oil. 


DEALERS INVITED 
LENAN ENTERPRISES 


Info BOX 94 


$1.00 MILTON, WISC. 53563 


Power Kine 


TOUGH JOB TRACTOR 


Clears deep snow fast with plow or snow- 
blower. All-gear drive delivers more usable 
power—extra weight and big wheels add 
traction. Mows lawns, plows, cultivates and 


more. 25 attach- 
ments. 12, 14, 18 
hp. Free catalog. 
. Engineering Prod- 
١ ucts Co., 1005 8-2 
Anoka Ave., Wau- 
kesha, WI 53186 


A-1 CHRISTMAS GIFTS 


FREE TALOG. UNUSUAL GIFTS. 
CHILDREN-ADULTS, Franco, Box 388, 
Brooklyn, NY 11209. 

NE Kits (Jumbo 6'x12', 
$129.00). Free Literature.  Trampo- 
eee Hwy, 138, Riverdale, GA 
029 


^ FREE $49.50 chuck with Unimat 3. _ 


Lathe Catalog $1.00. Campbell, 1424 
Barclay, Springfield, OH 45505. 


"LEASE-A-PIECE" - 


The best Christmas Gift idea 
yet! Perfect for that man or 
woman who thinks they have 
everything! A lease deed for one 
square foot of virgin Washing- 
ton State land (one of our last 
unspoiled areas). You will re- 
ceive a frameable contract in 
your name, or the name of the 
person you are giving it to. 
Send check or money order for 
$2.50 plus 25¢ postage and 
handling to: 


Lease-A-Piece 

P.O. Box 977 

Deer Park, WA 99006 
7 AUTOMOBILES 

TEFLON Treat Engine Permanently. 

Improve Life, Mileage, Performance. 
Guaranteed. $14.95 + $1.00 Postage 
and g. Or write: Harlu, 140 
Drake Avenue, New Rochelle, NY 


AUTO INSURANCE— SAVE TO 80%! 

ANY age, driving record. Use any 
insurance company. Save $1000's. Free 
details! Insurance Research Associates, 
Dept. A, Hancock, VT 05748. 


CORVAIR Parts—250 Page Catalog 
- $3.00: Clark’s CORVAIR, Shelburne, 


MA 01370. 413-625-9776. 


RETUNING FOR MAXIMUM ECONOMY 
Average mileage increase 55%, horse- 
power 5-10% . Details FREE. Techneer- 
ing, Box 1688C, Columbia, MO 65201. 


ee لسلسم‎ 


REPORTEDLY DELIVERED OVER 
200 MILES PER GALLON. For Copy of 
This Expired Carburetor Patent Con- 
taining Drawings and Explanation of 
its Principle, $5.00, I & I vou iv 


P.O. Box 11088, Newington, CT 0811 


OWN A COLLECTOR'S CAR 

EARN 25%. Proven Results. How to 
Buy. What to Buy. $2.00. Mel Desin, 
Ded oe HR Street, San Francisco, CA 


2 AUTO SUPPLIES & 
EQUIPMENT 


MOTOR Oil Tester - $5.95 Postpaid. 
Oil Research  Associates/Arco Plaza, 
Box 71024, Los Angeles, CA 90071. 


LIQUID TEFLON - Engine Oil Addi- 
tive, Reduces wear. Increases perform- 
ance and gasoline mileage. Preserves 
engine for 50,000 miles, | : 
postpaid. Liquid Teflon, Box 1552-5, EI 
Toro, CA 92630. 


GASOLINE Test - Fast test for water | 


in gasoline, diesel, heating oll #2. 
Send $1.00/ bottle: Product Tests, 58 
07052, Ave., West Orange, NJ 


` HYDRAULIC JACK repair kits, parts 
and supplies, Catalog $1.00. Hydraulic 
Jack Packing & Tool Co., General P.O. 
Box 3, Staten Island, NY 10314. 


ALTERNATOR Generator Rebuilding. 
Big Income, Write: Hedelund, 7505 
Barkentine, Las Vegas, NV 891268. 

AUTOMOTIVE Tools & Equipment 
Nationally Advertised Brands at Dis- 
counted Prices for Mechanics. Send 
Stamped Envelope for Current Specials. 
rage on Distributors. 401 Augusta 

Cincinnati, OH 45202. 


RETURN TO A WARM 
CAR OR KEEP WARM 
WHILE WAITING WITH 
ENGINE OFF SAVE GAS 


| INSTALL AUTOTHERM Car Comfort System and 
| keep interior warm 1 to 3 hours with engine off. 


No ice or snow on windows. Fully automatic. Used 
by law enforcement agencies throughout world. 
Limited quantities to do-it-yourselfer. One model 
easily installed on any water cooled car or truck 
except some older automatic temperature control 
models. All wiring and hardware for plug-in in- 
stallation. Ideal for housewives, salesmen, re- 
pairmen, deliverymen, taxicabs, anyone using 
vehicles in cold climates. For information send 
Stamped self addressed envelope to ANTHONY 
ENTERPRISES, P. O. Box 172, Barrington, Illinois 
60010, or for one kit, send check or money order 
for $94.95. Illinois residents add 5*6 sales tax. 
Shipped postpaid. 


3 AUTO TRAILERS & 
CAMPERS 
UTILITY TRAILERS, CAR TRAIL- 
ERS. Precut ready-to-weld kits; also 
fully assembled. Send $2.50 (refund- 
able) for Catalog & Towing Tips. IRD 
Trailers, 1326 Santa Anita G-5, S. EI 


Monte, CA 91733. 


BUILD your own — Camper — 
Trailer — 5th Wheel — Motorhome — 
Pickup Cover — Camping Trailer 
Save $$$ — Kits — Plans — Full] 
Size Patterns. Send $1 for R-V 
Kits Equipment Catalog. Van Conver- 
sion Plans 5.00.  GLEN-L  E-V's, 
Sten. Rosecrans. Bellflower, C 


SAVE OM PARTSII Order by 
it wholesale, 


AVIATION 


BUILD - One man ET HELICOPTER 
Easy, inexpensive. Detailed plans 
drawings - $7.00. Helicraft, Box 30534 
A. Redondo Beach, CA 90277. | 


MOTORIZED HANG GLIDERS. Com: 
plete Powergliders, Kits. Accessories! 


Catalog Photos $2.00, Rotec Engineer- 
ing, Inc, Box 124, Duncanville . T3 
75116, 

ote THOMPSON 


>‘ BOXMOTH 
1 A low speed, low 


cost experimental 
homebuilt STOL air- 


1 p 
Mat'l lists, text, all 


Foldable/Stowable FREE w/construction 


Thompson Aircraft into kit $ OD ee 
e 
336 Fitzwater St., Phila., PA 197 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus, 
Flies over land/snow / weg ee 


lans an booklet. $T. Aero- 
jects, Box 511PS, Clinton. NJ 
08809. 


HOVERCRAFT Plans, Al] Sizes: Cat- 
alog E „O00, Universal Hovercraft, Box 
81, Cordova, IL 61242. 


6 ASTRONAUTICS 


BOOMERANGS! PRO-RETURNINGI! 
Championship designs — books. Order 
Free catalog,  BoomerangMan, 312 
Park, Monroe, LA 71201, 


ANTIGRAVITY Propulaion Device. 
e rochure, RDA, Box  B'73-N,. 
ob ort NC 28025. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1978 Bargains . . all 
sizes . . $1.00 handling . . 
MeCulloch parts , . Electra Marine, 610 
Merrick Road, Lynbrook, NY 11563. 


ee eres =- RESINS - 
rend = mat, etc. 
- $i 0 for itara bz - CLARK. 
- 1651 Aqualane - Tonawanda 

- NY 14150. 


260 DESIGNS, down Kits. 
lógs: Powerboat $1.75, Sailboat si. 25. 
alg UMEN Box 161- P. Brighton, MA 


CANOES - KAYAKS - KITS - 
Moulded fiberglass - canvas ply- 
wood - world's largest line - 35c li 
ature — with boat builder's manual 
$1.00. CLARK-CRAFT - 164 Aqualane 
- Tonawanda - NY 14150. 


BOAT PLANS - FRAME KITS - FULL 


a - ME ee | - 
boa - Hrdropisnes - Tunne - 
Pontoons - Spo as boats - 8' to 
49’, Easy, en methods peel 
for amateurs include و ا‎ 
torial instructions, BOATBUILDI 
SUPPLIES - C-Flex - Airex lues " 
Fastenings - Fiberglass - Resin - Hard 
Ware - Rigging - Spars - Sails - Boat 
Trailer Plans - “How To" books, Send 
51 ‘00. ($2.00 Canada) for catalog plus 
Free "Boatbuilding Supplies" brochure, 
Glen-L Marine, 9152 Rosecrans. Dept, 
SP, Bellflower, CA 90706. 


BOATKITS . PLANS - PATTERNS - 
acs = World's a arpani S cata- 


a ou 
- sportsfishers - houset 


ware 
es $i 00 ES with ith Boatbujlders Gilde 
ors K Aqualane- 
dA - AE York ET 


CAROLINA DORY/SKIFF " 
= MPH/20HP 25 MPH/35HP) 
ullders Plans only 510.00 Alr Mall 
$12.00. Free Plan "Gloucester Gull" Row- 


ing with 180 page Portfolio 48 Plans 
15/45 "REM Sharples & Skiffs, Power 
Perg & Dory Lore, only 


D OAT PLANS 
Galveston, Texas 77553 


TE 
Box 720 


EASY Soap Formulas, One Dollar. 
x 1 'R', Toronto, Ontario, Canada 
14G 323. 


Ir-4. 


CLASSIFIED ADS $5.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per 
word extra. Bold headline or white space, $22 per line. 
CLASSIFIED-DISPLAY $280 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records. 


CLOSING DATE for February issue (on Sale January 24) 
is December 4. Send orders to Classified Adv. Dept., Pop- 
ular Science, 380 Madison Avenue, New York, NY 10017. 


SWISS MUSICAL MOVEMENTS niis 
installed in your own creation, $6.95 
Catalog $1. 00. Refundable with order. 
World of Music Boxes, Dept. C, Avon, 
NJ 07717. 


ELECTROPLATING, Complete Text- 
book, All Metals, Electroplate Metal- 
lic/Nonmetallic Items, $7.00, Details 
ht al Box 95P, Palm Bay, FL 


AUTOMATIC SUBMERSIBLE SUMP | 
| EATR, 1/3 f 115 VAC ee and 
| e on 


rol carry One Year Lim- 
ited Warranty. 3300 GPH capacity at 5 
foot head, Assembled or Kit form (10 
mines assomar) Send for free 

rochure. "mp Pump: $55.50 PPD 
Continental USA Sumpit Pump Kit: 
$50.50 PPD Cont. USA. Ohio residents 
add 4% Sales Tax, ACPCO. 1295 
Hamilton Ave., Lorain, OH 44052. 


"CLEANING YOUR OWN CHIMNEY", 
by D. Lamb, Professional 
Sweep. Also Suppl Catalog. 
for $1.00. CHIMN Y CRICKET, P.O 
Box 1537, Albany, OR 297321. 


SPEED CONTROL FOR POWER 
TOOLS save energy, me cr tool life, 
improve work, Kit $12.50. Plans 
$1.50. PODIUM SK 14 Hillside Terrace, 
Livingston, NJ 07039. 


SOLAR Easy to build hesting i sys- 
tem. Plans $7.00. Virgin Plans, Box 
183, Tivoli, NY 12583. 


CUT HEATING COST. Combine Elec- 
tric Timer, Relay, Ordinary Thermostat 
to Select Temperatures, Complete in- 
structions, $4.95, Asperule, Box 133, 

hmont, NY NY 10538. 


WORKBENCH inexpensive - super 
heavy duty - solid wood - top 215" 
thick. Plans $2.00. BEARCO, P.O. Box 
477, Helena, AL 35080, 


CONVERT auto to MYDROGEN opera- 
tion! Generate prit fuel. Plans 
and Instructions - $10.00. RDA, P.O. 
Box 873, Concord, NC 28035. 


ENERGY METERS, electric, ,قوع‎ WA- 
ter, phone, etc, Many very frank survi- 
val publications. Brochure 25c. Consu- 
me nics, Box 475PS, Alamogordo, 
NM 88310. 
ws FREE HEAT! FREE ELECTRICITY! 


PLANS. Collection, Storage Sun- 
teed, Energy. $1.99 C 
ee 


omplete, Guaran- 


Ces Solar, Concord, MI 


Alternative Sources 
of Energy magazine 
Projects, plans, 
energy information usin solar, | 
wind, water, methane, and more. | 
Subscribe now! $10 for 6 issues/yr 
Write for free brochure. 
ASE, Dept. P 
. Rt. 2, Milaca, MN 56353 


sand — silt — sludge — 
rust — scale — algae — etc. 
WATER FILTER 


v replacement eure pad 


"Min a order x gr fer 9t | 
P'pd cash with 


$1.66 zacn — 
Bios $1 ship/hand!. 


D 
hr HzO FILTER CO. 
Warp 10. Mem 46817 10th Ave. $, 
inneapolis, MN 55417 


Enjoy free heat & power. Send for 
energy Encyclopedia. Complete liat 
of Mfg., cost, specifications, on ali 
alternate sources of energy - Plug 
Booklet of r. coe for do-it- 
eed —$4 


n o 
14A Hughey Nashua, NH 03060 


YOUR OWN 


SAVE! BUILD 


digi. POWER TOOLS 


INE $50 METAL PARTS KITS AT 
SF TO FACTORY DISCOUNT PRICES 
ma $500 © 18-15. BANDSAW 


e i2-in. BANDSAW 

© l0-in. TILT/ARBOR SAW 
e 9-in. TILT/TABLE SAW 
e SPINDLE SHAPER 


è COMB. DRILL PRESS LATHE 59 
. BELT SANDER = 


5 
Deductible 


PATTERNS 


KITS FROM $31.99 TO $115.99 
Featured |n Popular Science, Mechanix Ilus- 
trated. Sold for 32 years. 74,000 in use. Satis- 
faction guaranteed. Send $3.00 each for plans 
(Ist cl, postage prepaid) stating tools wanted, 
Catalog included. Or, send 50£ for Catalog! 
GILLIOM MFG., INC. 
Dept. PS-12, St. Charles, Mo. 63301 


WATERBEDS 


MAKE YOUR ET We did—For $110. 
We saved $300. YOU CAN DO IT TOO! 
Our plans tell you how and where to get 
materials. No special tools or skills needed. 
Your bed will be lighter and safer than store 
models. Examine plans at no risk—money 
back guarantee. Order now. Send $4 to 


Adams Distributors 
| Box 351-S 
Port Huron, Mich. 48060 


3— LASERS UNLIMITED 


e CONSTRUCTION PLANS — with 
parts sources 
40 Watt CW 602 Laser ........ 
100 KW Nitrogen UV Laser .... 
Helium Neon Gas Laser 
Solid State Laser Rifle 
ble State Laser Pistol 


.00 
ITEMIZED LIST of all 
laser companies with addresses, phone 
numbers and available specifications 


COMPLETE 


[oo o BMMINRUNREAMI IMPIDE IAR C 

LIST OF BOOKS, .REFERENCE DATA 
AND GOVERNMENT INFORMATION 
on latest laser developments — auto- 
matic updating available . . . 98.00 


LASERS UNLIMITED 
Dept, L1, Box 716 
Amherst, NH 03031 


PUMP y 
DRAIN + IRRIGATE hf 
CIRCULATE + SPRAY © 


Heavy-duty rustproof ball- 
bearing pump. Stainless _ 


1” out. Belt or direct drive. Use % HP or larger. 
Money back guarantee P'pd cash with order $19. 95| 
LABAWCO Box 35,BelleMead,N.J, 08502 | 


Country Living Needs 


Colfee Mills, Kraut Cutters, Oil Lamps, Oak 
Kegs, Churns, Copper Kettles, Wash Pots, 
Wood Stoves, Harnesses, Windmills, Plows, | 
Pumps, Cider Presses, Canning Supplies, 
Hardware, & much more! All New Goods. 
255 page Illustrated Catalogue 53.00 _ عل‎ 

CUMBERLAND GENERAL STORE 
|Dept.PD Rt. 3 Crossville, TN 38555) 


WHAT? ME 
MAKE SAUSAGE 
WHY NOT? 

CURING us an i ill ated 227 page| ben by 


100 
BEET EE aS ar 


Grant 


ENERGY BOOKS 

AT LAST! All significant books on SOLAR 
energy AVAILABLE BY MAIL. Also WOOD 
heating, WIND & WATER power, METH- 
ANE and more, Send for 3rd edition catalog 
with book descriptions and conversion 
tables. US $1.00 REFUNDABLE. ENERGY 
BOOKSTORES, Dept. PS-51, 4525 Comber | 
Ave., Encino, CA 91316 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 
Such unique products as; Nightime vision de- 
vices, super sensitive directional mikes, 

lasers, 
transmitters, ultra sonic devices, super high 
voltage generators, intrusion and sensing de- 
vices, scientific. personal protection items, 
and many other hard to find products. Send 
3! -00 for catalog: SCIENTIFIC SYSTEMS INC. 
Dept. $1, Box 716 Amherst, NH 03031 


GENERATE FREE POWER 


Cut heat and electric bills. Enlarged 
encyclopedic windmill/generator report 
ives OON, costs, in- 
structions, capacities, 
specications of equip- 


ment you can buy today. 
Only $4.49. Also Henry 
Clews' authoritative 


Electric Power from the Wind: $2.98. aom, 
$6.98. And famous Dw arie portable 
wind speed indicator: 5 All three $14.49. 
MONEY BACK GUARANTEE. 
ENERGY UNLIMITED, Dept. 11C 
219 Thorndike St. Palmer, Mass. 01069 


BE YOUR OWN POWER COMPANY. 
No matter where you build. All 
need to know about the revolution- 
ary new 12 volt technology to power 
your home. Fully illustrated 3 book 
set THE WILDERNESS HOME POWER- 
SYSTEM And How To Do It. Mone 
back guarantee. Send $10.95 ant. 
res. $11.61 - Canada Foreign 
$12.95) Ppd. to TWHPC, Inc., 45501 
Highway 01 N., Box 732, Laytonville, 
CA 95454. 


12 HOME eee 
CLOCK M 


MOVEMENTS and Accessories 
pg! K2 .00 d 


POB 21-CF, Huntington Beach, CA 
92647. 


1600 CATALOGS listed and de- 
scribed, Sources for everything imagin- 
able, $3.00. MASTERLOG, Box 24413E. 
Oakland, CA 94623. 


woop . Domestic and Imported 


Hardwoods, 4000 items! Clock, musical | 


instrument kits. Tools . . . discount 


prices,  Hard-to-find hardware, 152 
page catalog 50c, Craftsman, Dept. 
60608. ' 2729 Mary. Chicago, IL 
0 


: Information: 
Chicago, IL 


MAKE smoking pipes, 
Pimo, SD8, Box 59211, 
| 60659. 


"GETTING Started in Stained Glass" 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339. 


CATALOG FULL-SIZE FURNITURE 
PLANS - $1.00. Refunded with first 
order. Traditional, Early American, over 
150! Furniture Designs, 1425 Sherman, 
Dept. CS-78, Evanston, IL 60201. 


gne e L3 ee GE ao M o: mom m a RR 
CATALOG 
varieties world’s rarest Bb: 
SPI, pre-joined Veneers, 

checke rds, b choice 

wood band & art inlays. Ilus- 

trated in full color — rea- 
je ices, Learn how to create 


asonab pr 

beautifully veneered furniture, bond 
ic veneers Simply instantly. Catalog 

shows simplified contact cement method 
you learn fast. Send 

ties now! MORGAN, Dept. 2 | 

1123 Bardstown Rd., Louisville, Ky. 40204 

SS semn d pti ueri esi 


for free cat- 


| Build Your Own Family Heirloom 
ROCKING CHAIR 
"t ® Pre-cut do-it-yourself kit. 

. (Es Pre-sanded, ready-to-finish. 
"M Ne Money back guarantee. 


$ 


Write for our FREE brochure. 


HERITAGE 
DESIGN 
MONTICELLO, IOWA 52310 


12A FOR THE HOME 
FIRE Will Not RAVAGE Your HOME 


F.O. BOX 103 


extinguishes fire. Details $2.00 to: 
eee 12, Box 585, Rockford. MI 


AMAZING wood heater - automatic 
heats entire home - 

| $269.00 - Write Box 3, 
Rockton, IL 61072, 


POWERFUL COMPUTER ANALYZE 
YOUR SOLAR HOUSE. Technical Re- 


13 TOOLS & MACHINERY 


FREE chuck with Unimat 3, Lathe 
Catalog $1.00. Woodworking £1.00. 
Shop Supplies $1.00. ADDE. 1424 
Barclay, Springfield, OH 4550 

SMALL FOUNDRY iE pm 
Free Literature.  Pyrami Products, 
Dept. M. 3736 South Tth Avenue, 
Phoenix, AZ 85041. 


ar METAL Cutting 
Taig. 15048 Proctor, 
91' 46. 


BANDSAW BLADES, Any Size, Free 
Catalog. Bandsaws, 8921hy49, Sonora, 
CA 95370. 


VERTICAL MILLING MACHINE $890. 

INDUSTRIAL Lathes, Drill Presses, 
Discount Prices. Free Catalog. Bear 
Instrument Co., P.O. Box 6461, Beau- 
mont, TX T7705. 


WOODCARVERS Supply, 3056 Ex- 
celsior Blvd,, Minneapolis, MN, 55416 
- Catalog $1.00: with. Whittler's 
Thumb Guard $2.00. 

STAINLESS STEEL screws, nuts, 
washers. Sizes #0 to 2" Diameter, 
Illustrated Price List. 


Lathe $66.80. 
Industry, CA 


SPORTSMAN Enife, Seven Tools in 
one. $10.95, Tax, Check or Money 
Order. A&L Ente rise, P.O. Box 2318, 
Clearlake Highlands, CÀ 95422. 


NOW YOU CAN OWN A | 
45? FLEX EXTENSION 


for your POWER WRENCH | 
or HAND DRIVER 


9 Better than a Universal 
Joint. 

e Full Control-NO wrap-up! 
* Gets around obstructions. 
Satisfaction Guaranteed 
38” Sq. Drive $9.50 ppd. 
Y2" Sg. Drive $10.50 ppd. 


Order both for a FREE Tool 
surprise. 


(Add £f per order for hndlg.) 


From the makers of 
Nu-Thred Files 


TTE 


1 POPULAR SCIENCE 


CUSTOM WELDED 
BAND SAW BLADES 


Welded to length. Metal 
i cutting 7¢ per inch. 
13: Wood cutting 6¢ per 
| inch. 3g” - l4" - ; 
- Postage/handling chg. 
! 70g. 
DU-ER TOOLS 

5448 Edina Ind. Blvd. 
Minneapolis, MN 55435 


14 ENGINES & MOTORS 


5-1/ -1/16 to 6-11/16 dlame- 
Postpald | U.S. Frices— 


Alum 

$3, 256a. /Zfor $5.50, 
3 for $7.25 - & for 
$13.00. For all Steel 
add 8.25 each mount. 

E. Walstedt Co. 
11801 92nd Ave. M. 
Osseo, MN 553898 


15A ENERGY SAVING 


INSULATED WINDOWS (Beautify, 
Save $5355). Detailed Plans - $4.00. 
JELMN Consultants, Box 661, Port 
Washington, NY 11050, 


UNDERGROUND HOMES 1978 - The 
energy efficient low maintenance 
homes of the future. Our booklet 
contains advantages and disadvantages, 
helpful building tips and six different 
home plans. Send $5.00 “refundable on 
blueprints" to: [d iode Homes, 
M ig 1346-S, Portsmouth, OH 


SAVE 15% on heating/cooling, Au- 
tomatic Temperature Setback ate 
without tools. 110V. UL listed, $17.9 
Bright Idea, 2618 W. Overhill, Boca. 
IL 61614, 


SLASH heating costs by 30% with 
inexpensive, clear INSIDE STORM WIN- 
DOWS, easy installation, F.O. Box 
19785, Columbus, OH 43213. 


WOOD-BURNING 
WATER HEATERS. 
Did you know that the domes- 
tic water heater accounts for 
14 of your utility bill? Save our 

nation’s energy & your pocket- | 
book at the same time—a 
wood-burning water heater 
will pay for itself within three 
to five months! From then on, 
your hot water is free! For 
descriptive brochure, send 
your name & address to: 
Appropriate Technology Im- 
porters, Inc., PO Box 5, Dept. 
PS, El Rito, NM 87530. 


SAVE HEAT 


WITH 


BEEP -BEEP 


' Do your kids leave the doors endlessly 
OMM. heating the yard? SOLVE THE | 
PROBLEM! Order plans for ec Rud 
now.Only $4.95 (shelf item 


ALERTE 
55 Hanson Place: $ tenendi. A , 08497 NEM 


15B ALTERNATE ENERGY 


WATER Storage Tanks - Life Time 
Fiberglass - 100 Gallon to 6000 Gallon 
Capacity, Write: Box 3, Rockton, IL 


61072 
SOLAR WINDOW SHADE: Make or 
Reflect heat through East, South and 


West Windows. Works like ordinary 
window shade, Fits standard 38 inch 
window frames, Instructions, Brackets, 


Corp., P.O. Box 


ts, Mac 
431104, "Miami, "FL 33143, 


WINDMILL and Pump Plans - $10 - 
Water Stock - irrigate - <All wood 
construction - use simple hand tools. 
Converts to Hydro Generator, Penryn 
Farm, Route Four, Havelock, Ontario, 
Canada EOL 120 


Good 


Guide. 
Applica- 


D.I-Y Solar Energy 
Information! Best Materials, 
tions, Savings, Examples, who makes 
SOLAR EQUIPMENT. Worthwhile! 
$5.00, Solar Products, Box 927, Hav- 
ertown, PA 19083. 


UNUSUAL Alternate Energy Publica- 
مضني‎ Lindsay, Box 12-SC, Bradley, IL 


HYDROGEN - Electrolysis Generator 
EAE. $10.00. L. Spicer, Lineville, IA 


TRUE or False? 50 mpg carburetors. 
Box 206-8, Berea, KY 40493, 


THE MICHIGAN AIRTIGHT STOVE 

WOODBURNING, EFFICIENT, Attrac- 
tive - build it yourself of welded steel 
(or take to your local welder.) 
heats one to four rooms. 


larged), $5. 
ment Company, 1411 Harrah, Niles, MI 
49120. 


SOLAR Window Heater. 
under $50.00. Send $3.00 for pene 
Yr da 21 Savoie St.. Bedfor 


SOLAR BOOKS 


First time ever all significant books on 


solar energy available mail from a 
single source. Send our  com- 
pre e catalog, including ^ solar 
energy conversion tables and 

e of most books, Send $1.00 
for | . Refundable. ENERGY 
BOOKSTO. Dept. PS-101, 4525 


Comber Ave., Encino, CA 91316. 


17 BURGLAR | FIRE ALARMS 


COMPLETE SELECTION of Burglar- 
Fire Alarm Systems and Parts, Free 
Catalog. Emel Electronics, Box 146-EU, 
Sheffield, MA 01257. 


DOUBLE DUTY ALERT. Unique elec- 


| tronic alarm protects against vandals, 


fire. Portable or permanent installa- 
tion, Ideal for mobile homes, Guaran- 
teed, $12.95, Danshee Enterprises, 73- 
C Oak St.. Closter, NJ 07624. 


19 MOTION PICTURES 


SUPER 8, Videocassettes and 16mm 
digest fllms in 
Rock movies, 


VIDEOCASSETTE - SUPER B . 16MM 
ENTERTAINMENTI Free Catalogs. Specl- 
fy format. Cinema Eight. Box P 
Chester, CT 08412. (203) 526-9513. 


Whole movies 
at half price. 


Three terrific classic comedies 
starring Laurel and Hardy, W.C. 
Fields or Buster Keaton on sale 
now. Outstanding values. Up- 


roarious fun. Send $1.00 for in- 
formation and sixty-eight page 
Film Catalog listing comedies, 
westerns, dramas, horror and 
others. (Or send $1.00 for 
Video Catalog with more than 
140 titles.) Write: 
Blackhawk Films, 


Dept. 4661 
Davenport. lowa 52808. 


21 HOBBIES / COLLECTIONS 


COLLECT Military Medals. List 50c. 
Vernon, Box 387PS, Baldwin, 


11510. 
JEWELRY 


22 
FREEI 4B Page color jewelry cata- 
16. Bomo, Box 1108-PSJ, Wayne, NJ 


22A WOODCARVING 


LIKE TO CARVE? Exciting CHAIN- 
SAW Carving Book - Color Photos - 
Create Exotic Carvings - Illustrated 
Instructions - $7.95. Westho Publishin 
COD. P.O. Box 1246, Mt. Vernon, W 


a Make duplicate wood carvings, 

© 

HOBBI CARVE quickly, easily. Create art 

lc ue =i objects, gunstocks, figurines, 
etc. No skill needed. Great 
fun. Easy profit. Just trace 
any pattern. Write for info | 
PLUS "How To" booklet 50€, 


ee Hg [soir K KURT MFG. CO. 


we . 5 Woodcarring Machmery 
3 al | 1720 " Y $t. N.E. | 
E. d = =") Mpls., 5413 


23 MINERALS & 


PRECIOUS STONES 


TEXAS Stones, Minimum size nickel, 
ا‎ postpaid. Box 602, Mertzon, 


FREE Ruby When You Join!! Free 
Information! Minerals, 13057P35 
California, Yucaipa, CA 92399. 


25 FORMULAS, PLANS 
ETC. 


5000 MONEYMAKING Formulas - 
Catalog/Manufacturing Secrets $1.00 
i Refundable}: GWAG, Box 
Brookfield. WI 53005. 


26 SCIENCE & 
CHEMISTRY 


CHEMICALS, Glassware, Kits. Catalog 
50c, K/N Chemical Co, Box 748, San 
Bernadino, CA 92402. 


ECONOMICALLY Priced-A pparatus, 
Chemicals, Discounts Catalogue-$1. 00. 
Hagenow Laboratories, WI 
5422 

NEGATIVE ION GENERATORS. (Fas- 
cinatin details - 1.00.) Golden 
Enterprises, Box 1282-PS, Glendale, 
AZ 85311. 

CHEMISTRY catalog 50c. Specials 
list. Laboratory Sales, Box 61-B, 


Brighton, MA 02135. 
**LASER & aer PLANE. + 
FIVE LASER PLANS - $8.00 
WELDING- BURNING LASER-$9.00 
LASERWARS SABER-PISTOL-$6.00 
“LASERAMA"® LASER SHOW-$19.00 


"WILD IDEAS" Catalog - $2.00, 
Plans Wanted =- $Royalties 255105 
Solaser, '"PS1278", Box 1015, Clare- 
mont, CA 91711. 

CHEMICALS, apparatus, project 
books, wide selection, Catalog $1.00. 


Send to: Pioneer Industries, 14a Hugh- 
ey Street, Nashua, NH 03060. 


ECONOMICALLY Priced! Scientific 
Supplies, Catalogue $1.00. Starr Scien- 
tific, 916 Madison Street, Manitowoc, 
WI 54220. 


AMAZING ELECTRONIC 
m. PRODUCTS s” 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA - $- 
TUNWAND - TV DISRUPTER - ENERGY PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC- 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT- 


D PARTS SERVICE. INFORMATION limited 


CATALOG $1 Dept. FH, Box 714, Amhent, MH 03031 
27 PLASTICS 


CASTOLITE pours like water, hard- 
ens like glass without heat, "Crystal 
clear, colors, Embedding, coating ssi- 
bilities unlimited, for industry, la = 
tories, craft work and gifts. Reproduce 
your designs with a variety of mold 
materials, Profitable, Illustrated Manual 


Catalog $1.00. Castolite, Dept, 
TBP/PS, Box 391, Woodstock, IL 
60098. 
29 LOG CABIN & 

HOME BUILDING 


el 
BUILD LOG CABINS, Rustic Furni-| 


ture, Fireplaces!!! Complete Manual, $4 

. “A-Frame Plans, $2. . . House- 
builder's Carpentry Handbook, ' $6. 
Guaranteed , . . Bilder, 956 Springdale, 
Atlanta, GA 30306. 


40 HUNTING & FISHING 
INFORMATION 


QUAIL And Equipment Catalog. "Also 
Booklet “How To Produce And Sell 


Mtg.. P. O, Box 1552 -K, Savannah, 


31 NURSERY SUPPLIES _ 
Formula for Ee 
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Campbell Co., (Established over 50 
years) 677 Dewey, Rochelle, IL 61068, 
(Live Profitable Territory open) 


32 REAL ESTATE 


42 FIELD GLASSES, 


TELESCOPES 
"CAMADIAM — Country Properties." 
Our 63rd year, Catalogue - Issues FREE Catalogue! Thousands War 
2.00. Tax Sale Service, Suite 404-PS, | surplus tical bargains, Lenses, 


Prisms, Te escopes, Binoculars, etc. 
Jaegers, 691G Merrick Road, Lynbrook, 
NY 11563. 


43 GOV'T. SURPLUS 


1978 SURPLUS Army, Navy store 
64 page illustrated catalog. Send 
$1.00. Ruvel, 3037 nar Clark, Dept, 
M12, Chicago, IL 60657 


“GOVERNMENT SURPLUS Directo- 
ry." Buy 250,000 items (including 
jeeps) . . . low as 2c on dollar! Most 
complete information available - $2.00. 


5 Bloor Street East, Toronto, Ontario, 
Canada M4W 1B5. 


47th, Kansas City, MO 64112. 


49 JOKES & NOVELTIES 


FREE! World's Leading Novelty Cat- 
Tricks. Solanos, 


1600 Jokes 
Hobbies. Johnson-Smith 
Mt. Clemens, MI 48043, 


MAGIC TRICK S, 
PUZZLES, ETC. 


PROFESSIONAL Magic! 
rect to You, Giant Catsiog — 
Hank Lee's Magic Facto- 
Lincoln Street, 


(refundable). 


Boston, MA 02111, 


PERFORM mystifying card tricks. 
Regulation size, Plastic coated. Looks 
like regulation deck, Markings detecta- 
ble only by operator. Complete instruc- | 


11, bici CO 80158. 
anp mape cere ever, 6 


Palatine, IL 60067. 
57 COINS & CURRENCY 


OLDER U.S.A. On Approv 
ingly Good Selections For Adult Colles 


tors. Rito, Dept, 1885. Lowell 
MI 49331 


FREE Worldwide with ap 
Stamps Unlimited, Box 2295, 
zoo, MI 49003. 


TOPICALSI Penny apiece! Take T 
to 50 with approvals. Stewart Kent 
Box 3811X, Laramie, WY 82071. | 


FIFTY Olympics, Pictorials; 25c, Ap: 
ie T e Box 564-PS, Yonkers 


WOW! 110 All Different Ge 
10e, Commemoratives, Airmails, 
Values. Big Catalog, bargain ye 
fine stamps from our approval 
which you may return I ghee (pur 
chases and cancel service at any 
Jamestown Stamp, misce A128-PS 
Jamestown, NY 14701 


FREE! Big Bargain Catalo 
Edition listing thousands o 
including U.S. and BN 
packets, albums, accessories and sup 
plies. Also, fine stamps from o 
approval service which you may retu 
without rchases and cancel servi 
at any time. Jamestown Stamp. Dept 
E-128-PS, Jamestown, NY 14701. 


ALL DIFFERENT STAMPS 


fama 


Hi 


SURPLUS DISPOSAL, Box 19107-FL. 
WASHINGTON, DC 20036 


DISCOUNT, Vietnam Boots, Fatigues, 
Helmets, Jackets, Parkas, Canteens, 
- Knives, Machetes, 
Pouches. Catalog $1.00 (refundable). 
Dixie Military Surplus, Box 8149-P5, 
Nashville, TN 37207, 


JEEPS! $46.77. Electronics. Tvpe- 


INDIANHEAD & Lincoln Cents, 33 
Different 1883-1949. $2.99. Catalog - 
25c, Edel's, Carlyle, IL 62231, 


` 800 OLD Wheat Pennies, $17.95. 
The Coin House, Liberty Bank Building, 
Suite 108, St. Paul, MN 55104. 


HONG KONG Dollar only 10c Uncir- 
culated cupronickel dollar. Limit one. 
Adults only. Plus price lists. Littleton, 
63883 9" Dept. KH-2, Littleton, NH 


FREE! Big  Fall-Holiday catalog 
Over 5,400 Country proporties de- 
scribed, pictured! Land, Homes, 
Businesses, Recreation, Retirement, 


World-wide U. S. Canada Israel 
1000 $3.60 300 $2.80 200 $2.15 100 $3.35 
3000 14.60 600 10.40 400 11.15 200 9.1 
5000 36.00 800 21.00 500 28.60 400 33.00 
10000 95.50 1000 43.20 550 44.25 500 59.20 
3100 Different Packets, Catalog Free! 
R. E. ULLERY (APS) 
1018 Moridian St. Mishawaka, IN 46544 


54 RADIO, TELEVISION 


GOVERNMENT surplus electronics, 
gadgeteers illustrat catalog 35c, 
Me . Nahant, MA 01908. 


36c TUBES, Radio & TV! Free Color| 
Catalog. Cornell, 4217S University, 
San D ego, CA 92105. 


| ..POLICE Scanners, Crystals, Anten- 
nas, Radar Detectors, CB's, HPR, Box 


Selected best thruout the U.S.! Over 


BUY Real Estate Agency, Inc. Surplus Director ر‎ 00. (‘Buy 


Box 
589-PS, Little Rock, AR 12203 - 800- 
238-7518. 


WYOMING RANCH LAND. 10 acres - 


in California.) Owner - Mike Gauthier, 
9550-A-Gallatin, Downey, CA 90240. 


CALIFORNIA Acreage. Lots, £20.00 
down, $20.00 monthly. Box 35291, Los 
Angeles 90035 


GOVERNMENT LANDS - from $7.50 


(| "Government Oil-Gas Lottery 
Gulde''—$2.00.) GSURPLUS, Box 
2009-PSL, Syracuse, NY 13221. 


JEEPS . $59.301] - CARS . $33.501 
- 450,000 ITEMS - GOVERNMENT 
SURPLUS . MOST COMPREHENSIVE 
DIRECTORY AVAILABLE tells how, 


MONEYBACK GUARANTEE - Govern- 
ment Information Services,  Depart- 
ment A-12, Box 99249, San Fran- 


= ۳ 0 g 
Adults only, Plus price lists. Littleton 
com. Co, Dept. HL-2, Littleton, NH 


52 STAMP COLLECTING 


Ll — — Ó——————————————' ''*——É—A 
FREE - Gorgeous Mint Canada set to 
a um Ed worldwide approvals. 
& 421 Graham Street, 
Helena. MT 5 59601. 


55 DIFFERENT U.S. Stamps! Only 


Acre! "Buyer's a ry ... plus nation- | cisco, CA 94109, ] 10c. Includes old issues, commemora- 19224. Denver, CO 80219. 
wide listings - $2.00. Surplus Lands, MILITARY And Industrial Surplus. tives, high values, airmails, plus hard 


FREE Educational Electronics Cata- 
log. Edukits Workshop, Department 
T82-A, Hewlett, NY 11557. | 


54A CB RADIO 


FREQUENCY  ALLOCATION TABLE, 
(TV, Microwave, CB) $1, D, Stephen, 
Box 1525, Station B, Montreal, Canada 
H4V 2E3. 


Box 19107-FL. Washington. DC 20036. 19107 FL, Washington. DC 20036. Send 25c for catalog - Jerryco, 5700 


N.W. Hwy., Chlcago, IL 60646. 


33 SPORTING GOODS, س‎ 
GOVERNMENT Surplus, Buy in Your 
Area, How, Where, Send $2.00, SUR- 


FISHING TACKLE, ETC. 
a PLUS, 30177-PS HEADQUARTERS 
IMPORTED 7 BUILDING, Washington, DC 20014. 


] ثم اج )ع0‎ 0] 39 A 45 — BODY-BUILDING, 


to Adults Only) to: Goliath. Dept. 
WA2, Bethlehem, NH 03574. 


500 DIFFERENT Stamps for $1.75. 
Smith, 508B Brooks, College Station, 
TX 77840, 


TOPS! 100 Popular Poland Stamps 
. (All Different) Only 25c, Mystic, Dept. 
PS2, Camden, NY 13316. 


KNIFE SELF-DEFENSE COURSES SLUIFTY Free stamps. Approvals. J&D لمم‎ Be ani roni MR 
e : ps, Y 
GIANT ARMS in 60 Days Guaran- | wind»or. CT 06074. ^ Street, Sou | tiful Golder | 


teed!! Revolutionary New Method 


ONLY ty $295 eh 


FREE Worldwide packet. Penny ap- Tish Metal CH | 


Builds Massive Muscles Quickly!! 


LD. Plate. Per- 
9" Overall en FI $3.95 . Complete, DYNAGROW, 5402 | provals. Froelich, Box 412-B, Morton sonally Engraved 
5” When Closed „air, | Melanite. Houston. TX 77053. Grove, IL 60053. | Zu PW cell 
! an ee ——————— — i zali 
Opens instantly locks auto: POWERFUL Body Fast! Guaranteed! $5.00 VALUE, 100 different United | | — , Letters, Name 
e Sharp and maticallyto | Free Information, American  Power- | States Commemoratives $1.00: Bryson, Gat Your LD. Plate, send $3.00 4. Siy for 
Tough inna dedu. | oue. Box GTI. Mihnespons, 612P White, Toledo, OH 43605. age/Handling, or send 25e for a list of additional 
* Stainless Razor sharp — FREE Surprise collection sent with KAHANEK ENGRAVERS 
Steel Blade ated Canes | 46 PROFITABLE approvals. lay. 1784 Union, San Fran- 4234 Baron Ln., Deer Park, TX 77536 
liab cisco 
Not for sal | long Service. Money OCCUPATIONS 


55 ELECTRONICS, 
Cranes | HI-FI - 


PENNY Approvals! Regardles: Cata- 
logue! Kloster, 4164—52nd St, San 
Diego, CA 92105. 


back in 5 days if n i 

satisfied. Send $2.9. 
plus 55€ to cover post. 
age and nandling. 


WESTBURY SALES C0. 


' 2.0. BOX 434. WESTBURY, N.Y. 11590 
DEPT. L-12-PS 


FREE catalog, Repair air condition- 
ing, refrigeration. Tools, supplies, full 
instructions, Doolin, 2016 Canton, Dal- 
| las, TX 75201. 


FREE Literature — Make Big Money 
| Raising Fishworms and Crickets, Carter 
Farm-10, Plains, GA 31780. 


100 FASCINATING Turkey Stamps 
(all different) only 25c. Adults ony 
"ira Co., Dept. Y-2, Bethlehem, NH 


50 YEARS Old. fifteen different 
United States. over fifty vears old 
25c with approvals. Jaxon, Box C11, 
New Rochelle, NY 10804. 


U.S. BARGAIN: SO different 325e 
with beautiful world-wide approvals. 
Stamp Center, Kennebunk, ME 04043, 


FREE du licate exchange—2c  ap- 
provals, Belden, Box 4175, Dearborn, 
MI 48126. 


1500 MISSION Mixture, $1.00 with 
rovals. Wesley Rood, Box 9M, 
Oelwein, IA 50662. 


SURPRISE BONUS With 100 differ- 
ent U.S. Commemoratives $1.00. CNF, 
655 Forbes, East Hartford, CT 06118. 


SPECTACULAR World Collection - 
10c, Russia, Vatican, San Marino, 


different! Plus: U.S. Catalog. Accesso- 
ries List, World-wide approvals. Global, 
Box 7429-PS3, Olympia, WA 98507. 


B0 DIFFERENT Old U.S. between 
1861 and 1939 . $1.00. Ed Roush, 
423 Shepard, Mansfield, OH 44907. 


WOR LDWIDE COLLECTIONS! 60 "s 
DISCOUNT! 15 Beautiful sets $2.00 
($5, value). Guaranteed! Luna, Box 
2455. Los Angeles. CA 90051. 


Organs, planos. strings, rhythms, amplifiers 
synthesizers. Bulld your own custom instrument 
Also factory assembled. 104-PACE CATALOG $7 


MECHANICALLY INCLINED INDIVIDUALS 


-WANTED — 


34 CAMPING 
EQUIPMENT & TENTS 


CAMPING Equipment., 1000 Quality 
Items, Discount Prices, Campmor, Box 
407P, Bogota, NJ 07603. 


35 AQUARIUM SUPPLIES 


Live Sea Horses aquarium 
re 


Includes 6 adults and up to 30 ponies from preg- 

nant male, marine salt, food, sea horse tree, sea - 

shells, coral, silica sand, live snail, live plant 

and instructions $8.98 1 
KIT: 4 adults and up to 30 ponies 

from pregnant male, salt, food, snail, plant and 4 

instructions. $3.98 

LARGE DELUXE AQUARIUM and all above 

accessories with 10 adults and up to 60 ponies ode 

from 2 pregnant males. $11 eg 

All bits sent posspaid . Via Air Mail 

Sea Horses, Inc, Best PS 128, Box 2098. Corsi Gables, Fla. 33134 

SS a ee 


39 EARTHWORMS, 
CRICKETS,FROGS 


EE ÁrÉOÓÀnÉAAA—— —Ó£[‏ ي ڪڪ 

FREE Literature — We Teach You 
To Raise, Sell Fishworms, Crickets, 
12-inch African Worms, Carter Farm- 
12, Plains, GA 31780. 


EARN Money raising fishworms! 
Backyard, garage, basement. Free in- 


haven-121, Cedar Hill, TX 75104. 


Assemble electronic devices in your home. 
Get started in spare time. Experience, Know- 
ledge or roger Not Necessary. Expect 
big protts: $300 - $600/Wk. Possible. Write 
for free titereture telling how. 


ELECTRONIC DEVELOPMENT LAB 
Box 1535G, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


CLOCK and Watch Repairing Books, 
Tools, Materials. Free Calalog, North 
American, Box 77BZA, Fox River Grove, 
IL 60021, 


METRICS ARE COMINGII Complete 
information! Details, converslon tables, 
culinary guide, - $1.50 MODERN 
— "ms Box 190-58, Yachats, OR | 
9749 


NEW — What are stocks. bonds, 
investments, savings? No-nonsense 
Money Market Language answers ques- 
tions. Satisfaction guaranteed. Send _ 
A Box 251, Park Ridge, IL 


UNUSUAL BOOKS. Silencers, Lock- 
smithing, Crime, Police Manuals, Survi- 
val, Self-defense, much more! Unique 
catalog $1.00. Unusual Books, Box 
264, Mason, MI 48854. 


56 RECORDS, TAPES, etc. 


OLDIES —45 RPM Original hits. 
Catalog $1.00. C&S Record Sales, Box 
197. Wampsville, NY 13163. 


OLD Radio Programs on Cassette 
Tapes. Send 15c Stamp for Catalog. 
Box #9246P, St. Louis, MO 63117. 


RECORDS . TAPESI Discounts to 
73%; all labels; no purchase obliga- 
tions: newsletter; discount dividend cor- 
tificates: 100% guarantees, Free 
tails, Discount Music Club, 650 Main 
ae ‘Dept. 4-1278, New Rochelle, NY 
10801, 


57 MUSICAL INSTRUMENTS 


INTERNATIONAL Catalog valuable to 
makers, repairers of stringed Instru- 
ments. Imported woods, parts, acces- 
sories, kits, Fine German-made violins. 


m 


25c for catalog. Credit certificate 
worth $1.25 enclosed with catalog. 


DECEMBER 1978 | 167 


PLAYER PIANOS, Orchestrions, Con- 
beatabl Quality? Catalogu $290. Col. 
e Y. ogue z 
Piano, 1320C 


$3.50. RAM Angie, 
Modesto, CA 95351. 


DULCIMERS 
Kits and Finished Catalogue 25c. 
APPLESEED JOHNS, PS7, 451 South 
Holland Court, Lakewood, co 80226. 


SAVE! Name Brand -—— رم‎ 
Accessories, Catalog. 25# handling. 
Freeport Music 114C Mahan St. W. 
Babylon, NY 11704. 


GUITAR, Banja, 


books, piano gom kits, Catalog 25c 
Guitar Center, Box 15444, Tulsa, OK 


T 


PIAMO and Player Piano servicing 
and repair boo 
fundable). 
13850. 


ks. Catalog $2.00 
Vestal Press, Vestal. 8, 


(re- 
NY 


40 Models! Famous Makes! 
"UN" SAVE! Direct from Importer. 

sf Models for students, teach- 
ers, professionals. Standard 
Fie or Electronic. Terms. Trades 
WEG welcome. Home Trial. Hohner 
اندر‎ Button models too. FREE 

° catalog and Importer prices. 


i ACCORDION CORPORATION 
5535 (PX) Belmont Avenue, Chicago, lil. 60641 


58 SONG WRITERS 


POEMS set to music, Nashville Music 
Productions, Box 40001-PS, Nashville, 
TN 37204. 


Recorded. 
Sara 


POEMS Wanted. Songs 


BUSINESS 
OPPORTUNITIES 


GOLD STAMPER personalizes every- 
MONEYMANKERII Free details. 
Seaport, P.O.B. 7295PS, North Bergen, 


MAKE durable building plastic easily. 
Waterproof, Fireproof, Economical, 
Bays Laboratory, Rt. 1, Box 168, 
Cedaredge, co 81413. 


$100.00 DAY Possible!!! 
Scrap Gold. Free Details: 
Box 11216RE, Reno, NV 8951 


MAILORDER opportunity. Start prof- 
itable home business without experi- 
ence or capital. Information free. Mail 
Order Associates, Dept. 593, Montvale, 
NJ 07645. 


SELLING KNAPP SHOES IS EASY. 
MIGHEST cash commissions immed'nte- 
w: Enjoy a steady income with satis- 

ed repeat customers. Your own hours, 
No investment, sales kit, Irwin 
Margolis, 612 Knapp Centre, Brockton, 
MA 024 


LU 


FREE  Mailorder Dropship Business 
Magazine! Mailer's World, Box 1355-P, 
Sioux Falls, SD 57101. 


REPAIR HYDRAULIC JACKS— Free 
tails Hydraulic Parts Supply, 
eps. a ` Box 4157, Brownsville, TX 


SOLAR Energy Dealerships  Avail- 
able, Full line, Colorado Manufacturer, 
Solar Development, Inc. call: (303) 
343-8154. rite: 3323 Moline St., 
Aurora, CO 80010. 


VENDING Machine. No selling, 
Routes earn amazing profits. Big Cata- 
logue Free. Parkway Corporation, 
1930PSB Greenspring Drive, Timonium, 
Maryland 21083. 


home! Free information. Empire School, 
Box 450327. Miami 33145. 


PREPARE Tax Returns—Housewife 
Jo Ann Netzley made $5,000 last 


season, Train at home. VA approved. 
Pr aa Tax School, Monsey, INJ. NY 


BE your own boss! America's most 
unique income opportunities. Spare- 
time or full-time. Report, $1.00. 
Demske, P.O. Box 1639A. New Port 
Richey, FL 33552. 


BUTTON Machines. T 
Machines - Supplies Literature - Sam- 


e $1.00. National Co.. 1565-C West 
uce, Milwaukee, WI 53204. 


168 | POPULAR SCIENCE 


MAILORDER, sell books. FREE deal- 
ership, Martins, Box 141PS, Fremont, 
CA 94537. 


BECOME Our Mail Order Distributor 
with $150 investment, Free Bro- 
chure. Audit Controls. Box D-50, 
Emerson, NJ 07630. 


DISTRIBUTORS, JOBBERS, WHOLE- 
SALERS. New Products, Earning poten- 
tial unlimited. Byrd House, Box 5090- 
F12. Florence, SC 29502. 


GOLD PLATING PAYS BIG MONEY! 
Start for under $20.00! FREE Details. 
anie Box 1087-PS. Manitou, CO 


$92.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25c 


(Refundable), Woodwins, Bridgewater, 
MA 02324. 

HAVE own busines ss. Make 
money, Box 16386-PS2, 


International, 
Portland, OR 97216. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-P 
Brighton 11th, Brooklyn, NY 11235. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets: Car- 
ter Farms, Plains, GA 31780. 


` PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder. Free 
Samples عق‎ Information: Postermatic- 
CB, East Providence, RI 02914. 


i MADE $40,000.00 Year by Mailor- 
der! Hel others make money! Free 
Proof! Torrey, Box 318FF, "Ypsilanti, 
MI 48197. 


PLASTERCRAFT — Profitable Home 
Business. Over 1,000 molds available. 
Details: Lynnette, 6251R Mentor Park. 
Mentor, OH 44060. 


SELL Books By Mail. Complete deal- 
er set-up 25c, Midwest, Box 44R2-PS, 
Shawano, WI 54186. 


MAIL Baby Catalogs to New Mothers 
for Big Profits! Details 25c, Volz-PS, 
Ypsilanti, MI 48197. 


^ MAKE $2,000.00 Monthly 
Time. Unique proven enterprise, No 
selling. No capital to start, Free 
brochure, Kashbuilder, Box 1132-PK. 
Indianapolis, IN 46225. 


PIAMO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School, 17050 Telfer 


Drive, Morgan Hill, CA 95037. 
HORSEPLAYERS! Free Booklet! 
“Unlimited Income From ing". 


Rac 
Elias, Box 47-M, Brooklyn 11219. 


MILLIONS in Mail! Free Secrets, 
Pp OER Box 6226, Toledo, OH 


NEW Luxury Car Without Cost! Free 


Details. Codex-B, Box 6073, Toledo, 
OH 43614, 

RAISE Earthworms for Us. Baker 
rere e Box 173, Sparta, OH 
43350. 

SCREEN Print T-Shirts, other items. 
Inexpensive, professional kits, Free 
Details. "T-Printer,.'' POB 23991 


(LLC), Tampa, FL 33623. 


HOME MAIL ORDER Business with- 
out experience or capital, Free details. 
AFG, 804-2170 Lincoln, Montreal 30, 
H3H 2 2N5. 


^ DISTRIBUTORS Wan 
Product, Unlimited Income Potential, 


Details Free, Atlantic, TPS-12, Box 
1878, Florence, SC 29503. 


$2,000 MONTHLY Possible Selling 


ted. New Food 


| Information Bv Mail! nilello, Box 109- 


A3. Harrison, NY 10528, 


IMPORT-Export opportunity. Profitable 
worldwide mailorder business from 
home without capital or travel abroad. 
We ship plan for no risk examination. 
Experience unnecessary, Free report. 
Mellinger, Dept. G269C, Woodland 
Hills, CA 91367. 


TAKE Catalog Orders. We dro 
2500 Best-selling specialty products, 
Lowest below-wholesale prices. 
diate delivery. Spectacular home busi- 
opportunity, Free Book. SMC, 

Soto Ave. Dept. 28-72 
Woodland Hills, CA 91365. 


^ $650/WEEK for mailorder begin- 
ners!! Free report: Consultants 
#MS12, 453 W256, NYC 10471. 


— BORROW $25,000 interest.free!! , ., 
indefinitely! Anyone! Free Report: Ex- 
ecutive-PS-12, Box 368, Buford, GA 
30518. 

WOODWORKERS . Start profitable 
business making unusual gifts, decora- 
tive novelties. Easy!!! Everything ex- 


lained!!! Free details, Williams, 32A 
itus, Glen Cove, NY 11542. 
SYNTHETIC Oil. Increases Fuel 
Economy! En me Lifetime! Spare Time 
ae (8 448-4511, Extension 
WHOLESALE OPPORTUNITY, over 
2500 products to choose from, Free 


catalog. 
Oriole, Pontiac, MI 48053 


Spare 


J&S Merchandise Company, ð | 


ELECTRONIC 


ASSEMBI .Y BUSINESS 


Start home, spare time. Investment, knowledge or 


experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 
professionals, Unusual business opportunity, 


( FREE: Complete illustrated literatura : | 


BARTA, Box 24851 
Walnut Creek, Calif. 94597 


Portable. An 


Simple, Cheap, 
Minutes. Sen for FREE DETAILS. 
BUMPER—MAGIC 

P.0. Box 22791 (LL) 

Tampa, Fia. 33622 


FIRE YOUR BOSS! 
World-renowned PhD scientist & 
business analyst is teaching radical- 
ly effective approach to genuine in- 
dependent wealth. This new discov- 
ery is drawing international atten- 
tion because anyone easily begins 
parame w/ no investment capital. 

or free information before you see 

it on the T.V. talk shows: ACHIEVE- 
MENT, 2500 Louisiana NE, Suite 
513, Dept SF, Albuq., NM 87110. 


67 MONEYMAKING 
OPPORTUNITIES 


GET RICHII Secret law erases debts. 
Free report exposes millionaire'$$ se- 
crets, Blueprints, #512, 453 W256, 
NYC 10471. 


LEARN WATCHMAKING at home, It's 
fascinating, profitable. Free informa- 
tion. Chicago School of Watchmaking, 
WMA, Fox River Grove, IL 60021. 


$42,400 - I made that last year 
writing and selling my own computer 
programs in my spare time. New book 
tells how, Details $1, BJK, Box H2114A, 
Littleton, MA 01460. 


^ EXTRA $$$ Any Time you need it. 


| Find out how easy it is from other 


pro's by reading Salesman's Opportuni- 
ty Magazine, Free 5-month subscrip- 
tion to new readers, Write Salesman's 


Opportunity, Dept. 152, Suite 1460, 
PE Hancock Center, Chicago, IL 


$41.65 DAILY Starting Next Week. 
No commission circulars, addressing 
stuffing envelopes or mailorder ripoff. 
Mail self-addressed stamped envelope 
Sbiacienox, Drawer 4099, WN. Holly- 
wood, CA 91607. 


LEARN The Secrets of Repairing 


Junk Batteries. “Fabulous Profits", 
small investment, Apex Engineering, 
Les Bolsa Road, Atascadero, A 


EXCELLENT Profits selling ready- 
made information by mail. Free details. 
Livwel, 4528-AC West Charleston, Las 
Vegas, NV 89102. 


|EARN A STEADY INCOME 
SHARPEN 


CIRCULAR SAWS 


Professional circular] 
saw sharpener sharp- 
ens saws 5” to 60”, 
rip, cross-cut, com- 
bination, dado, Easy 
to operate—accurate 
—fast—safe. Bevels 
45°, joints, gums. 


You can profit from this 
machine. 

Thousands of Circular 
sawa need sharpening’ 


— every month. 
Write for details 
BURR MANUFACTURING CO. 


8931 VENICE BLVD. 
LOS ANGELES, CALIF. 90034 


62 EMPLOYMENT 
INFORMATION 
OVERSEAS $15,000  - 


$50,000 +. Free Information! Employ- 
ment, Box 29217-FL, Indianapolis, IN 


ALASKA GASPIPELINE Jobs. 
Unskilled, $3500 plus monthly, For 
application send $3.00: ALCA, Box 
272. Summerland, CA 93067. 


WORK Overseas, Australia, Africa, 
South America, Europe, etc, Construc- 
tion, Sales, Engineers, Clerical, etc. 
$8,000 to $50,000 + . Expenses paid, 
For employment information write 
Overseas Employment, Box  1011F, 
Boston, MA 02103. 


Skilled, 


Street, Chicago, IL 60622. 


AUSTRALIA — New Zealand Want 


You! 50,000 Jobs! Transportation! | 
stin 8 $2.00. Austco, Box 8489F, 
each. CA 90808. | 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists, 60-15 Wood- 
side Avenue, Woodside, NY 11371, 


66 AGENTS WANTED 


name, a 
subscription, 
Opportunity Magazine, 1460 Hancock 


Center, Dept. 189, Chicago, 60611. 
67  SALESPERSONS— 


DISTRIBUTORS WANTED 


ever. Famous 


Bible! 


earnings 


NEW Wireless Telepnone Cs De- 
vice $12.95. Sample 510. Tri 52 
sagebrush, C. I C. Islip, NY 11722. 


` STEREO LPs 51.50. 3 


£12. 95 and catalog. | 
tors, Box 22321, Cleveland, OH 44122, 


HEAR U us OUT! Texas Refinery Corp. 
offers an opportunity for high income 
PLUS cash nuses and fringe benefits 
in your area, Regardless of experience, 
write W.B. Pate, Tres Box 711. Ft. 
Worth, TX 76101 


71A REPRODUCTION 
MOLDS 


900 RUBBER - fiberglass molds for 
ornamental concrete. Catalog $2.00. 
Plycrete Mold, Elk Rapids, MI 49629. 


72 EDUCATION & 
INSTRUCTION 


ELECTRONICS CAREER TRAINING 
By Mail G.I Bill FCC License, Color 
TV Broadcasting. Engineering. Free ! 
School Catalog. School rep will try to أ‎ 
call. Write C leveland Institute of 
Electronics, Dept, WPS-41, 1776 East 
17th Street, Cleveland, OH 44114. 


SPACE Colonies, Information Free. 
Write: Fort Stilson, 914 N. Mozart | 


COLLEGIATE | Research. Ee للد‎ All 


grade es! Send $1. 
catalog. Rapid ‘Deli 
QQ, Los Angeles, CA 90025, 
4TT- 8228. 


EARN Extension Degrees in "Homoeo- | 
pathy, Botanic MEM. 


Alrmalled, 
Brantridge Forest 5 
Danehill, Sussex, England 7 


LEAR Radionics, 
thesia and E.S.P. Subjects. Free 
trated Catalog, Courses Sey . | 
(Airmailed $2.00.) tablished 30 
Years, Bruce Copen. Highfield, Danehill, 
Sussex, England RH117 TEX. 


FREE Lifetime Ordinati on, Become | 
Chaplain, Missionary Evangelist, Bish- 
744-PS, McKeesport, PA 


(EX. 


M Dowsing, 


LEARN Sewing Machine Repairing. 
Men, Women, Lucrative profits, Gress- 
lin Correspondence School, Box 927, 
Spencer, IA 51301. 


ELECTRONICS DEGREE by corres- 
pondence. Free Brochure, Grantham, 
2006 Stoner, Los Angeles, CA 90025. 


DEGREES, Thesis Method, Brochure, 
$1. North, Box 3388, Tulsa, ‘OK 74101. 


BARTENDING-Bar Management Home 
Study. Free Information, Bartending 
Trainin Institute, 3843-G San Fernan- 
do Road, Glendale, CA 91204. 


WELDING TRAINING. Basic and Ad- 
vanced for Major Processes — Arc 
(Stick), MIG, TIG, Pipe تلق‎ 
Accre- 

; Approved 
10- 12-0064 HT. Write for schoo 
bulletin and course schedule, HOBA 
SCHOOL OF WELDING TECHNOLOGY, 
Box TE, Troy, OH 45373. 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Erse 
و د‎ | dan Box 24-A lympia! 


Gas, 


LEARN GUN REPAIR At Home fot 
Profit or Hobby, 30,000 Students since 
1946. Approved for Veterans, Mone 
back Trial Offer. No Salesman will cal. 

25c brings details. Modern Gun F : 
School, Dept PSC, 4225 WN. Browr 
Avenue, Scottsdale, AZ 85251. 


LEARN Auctioneering, Free Catalog 
Col. Gordon Taylor, Reisch Worlc 
Wide College of Anean Inc. 
Euer 049, Dept. 3, Mason City, IA 


UNIVERSITY DEGREES and o- 
FESSIONAL QUALIFICATIONS from 
CAMBRIDGE, E D Manage- 


ministration and many other subjects, 
Send $1.00 for airmailed prospectus 
to: Dr, David Ambrose, 27 Coles Road, 
Milton, Cambridge, England. 


UNLOCK FONE future, Become ü- 


fessional Locksmith by spare time 
home study, $13 in an hour 551516. 
All tools, equipment included, Facts 


Free, Send name, Locksmithing 8 
tute (home study), Dept. 1311-128, 
Little Falls, NJ 07424. 


COLLEGE DEGREES | BY MAIL. Get 
"PLA 


Bachelors, Masters, P the easy 
way. at low cost, without attending 
any classes at 1! ! revealing 
details. Counseling, 380-PS12, 
Tustin, CA 82680, 


WATCH REPAIRING - Unique course 
favolopa skills at home, Free Informa- 
tion Chicago School of Watchmaking, 
WM, Fox River Grove, IL 60021. 


FORGET FORGETTING 
People world-wide are honestly 
achieving authentic photographic & 
total recall, and genuine RE-EXPERI- 
ENCE (re-living) of actual sights/ 
sounds (documented) using the ra- 
dically new memory discoveries of 

long-famous (TIME, NEWSWEEK, NY 
' TIMES) professor. Scientific, PhD rat- 
| ings (Stanford, Yale, Georgetown-ed- 

ucated scientist, linguist, book re- 
' viewer): "far faster, easier & more 
powerful than any other method" 
: "memory accuracy soars 300%-+ in 
` two weeks" "creates genius-like abil- 
ities in people everywhere", For free 
airmailed details (before you forget), 
. write: 
| ACHIEVEMENT, 2500 Louisiana NE, Suite 
: 513, Dept. S, Albuquerque, NM 87110. 


INSTANT MEMORY 


The new way to remember 


INSTANT MEMORY is the fastest, 
Surest, most enjoyable method ever 
devised to acquire a perfect memory 
without even trying. 

No memorization, no word association. 

Release your photographic memory. 


Box 


Nothing is forgotten! Learn "how" you 
remember, "why" you forget. Discover a 
natural ability of your mind to instantly 
recall everything you see, read, hear, 


Send for free details, 


١ © Institute of 
| Advanced Thinking 


845 Via de la Paz, Dept 5 
Pacific Palisades, CA 90272 


CARTOONING, 

SIGN PAINTING 
MODERN Cartooning taught by mail. 

Write for free prochure. Cartoonerama, 

Box 263-T, Branford, CT 06405. 


CARTOON for money ! ! ! Free Book: 


73 


Success, Box  885B, Dearborn, MI 

48121. A 
LEARN Sign dg des - Free Cata- 

logue. Kaufmann Supply, Centertown, 

MO 65023, 

76 DETECTIVES 


EXCITING Career, Free Information. 
Universal Detectives, Box B180-E, Uni- 
versal City, CA 91608. 


prepare now, 1 
l FP, Box 
41345, Los Angeles, CA 90041. 


DETECTIVE Profession, easy home- 
study; free tie-tack or lapel pin, certifi. 


cate, future. Professional Investigators, 
اعد‎ 245. Dept. CB, Los Angeles, CA 


77 LOANS BY MAIL 


BORROW $25,000 “overnight.” Any | 


purpose, Keep indefinitely! Write: Suc- 
cess Research, Box 29263-FL, Indianap- 
olis, IN 46229, 


ARAB MONEY to Loan, Invest. Any 
Purpose, $10,000— 5£10,000,000. De- 
tails $1. Arab—PS, 935 N. Main. 
Vidor, TX 77682. 


FREE DETAILS on how Lo borrow up 
to $5,000 entirely by mail. Write: 
Postal Financial Services, Inc., Dept, 
0187 14201 E. 4th Ave, P.O. Box 
39800, Denver, CO 80239, 


details free. Printe 


EED MONEY? 


N 
Borrow from home, any amount, se, | 
within 30 days. in addition you dan Gari 
Unlimited Extra Income, part or full time, your 
own hours. As our »y Agent. No experi- 
| ence necessary. We will show and assist you 
nU of the way. No gimmicks! Free 


D.F.C.  11-R-12 


78 WINEMAKING 


BEER LOVERS! Great Savines. Brew 
the finest American and European 
beers at home - Easy - Delicious - Fun. 
Complete Details - FREE! 
Imports, Ltd. Dept, PS8, 
Street, New York, NY 10013. 


WINEMAKERS — BEERMAKERS — 
Free Catalog. Fast Service, Large 
Selection, Kraus, Box 7850-N, 
pendence, MO 64053, 


gredionts, 
hapel Hill, NC 27514 


WINEMAKERS — Beermakers. Free | 


Catalog. Equipment Supplies, Continen- 
pea 68016-PS. Indianapolis, IN 


hy‏ ل ت 
WINEMAKERS  HEERMAKERS EX.‏ 
TRAORDIMARY INFORMATIVE CATA.‏ 
LOG FREE. 350 Equipment. Ingredients‏ 
items Danenberger's, Box 216-8. New‏ 
Berlin, IL 62670.‏ 


FREE ENCYCLOPEDIA WINEMAKING 


BEERMAKING, supplies, equipment, 
ingredients. Vynox Industries, Box 
57498, Rochester, NY 14615. 

WINEMAKERS - Beermakers: Free 


MN 55412. 


79 BUY IT WHOLESALE 


Many Free! Liquidations 


REPLACEMENT PARTS, service tools 
for Chain Saws, Small Engines. First 
a Substantial Savings, Free Cat 
alog. Stores, shops, give sales tax 
number for dealer information, Repair 
Parts, Box 6329-K82, Erie, PA 16512. 


80 ADVERTISING 
AGENCIES & SERVICES 
EXPERT Assistance for mailorder, 

agent, advertisers. Ratebook leading 

hewspapers, magazines $1.00, Chicago 


Advertising Agency, 28-ES Jackson, 
Chicago 60604. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 
RUBBER Stamps, Business Cards, 
Free Catalog. Jackson's, Brownsville Rd, 
= G-100, Mt. Vernon, IL 62864. 
$ PRINTING 
MULTIGRAPHING, ETC. 


č 


WHOLESALE Printing, Moneymaking 
rs, Box 1678-P512, 
Florence, SC 29503. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINTING COURSES {Great Home 
Businesses) - Offset $7 / Silkscreen 
$4/Gold Stamping $3, (Outfits infor- 
mation included) - 
(Deductable) - 


for Catalog and 
Kelsey Company, DS, 
Meriden CT 08450, 


RUBBER stamp outfits wholesale. 
Free catalog. Jackson Supply, Browns- 
AD, atd - 5-100, Mt. Vernon, IL 


x RUBBER STAMP 
PRESSES, Post daa hove Operated, Electri- 
. Sizes 5"x8". B"x12", 
Starting Outfits, Order for 
Supplies Shipped Day Re- 
ceived. Send $2.00 for Catalog and 
Brochure, Custom Manufacturing, Eox 
211-PS, Springfield, MO 65801. 


88 OLD GOLD, JEWELRY 
WANTED 


Dept. 457, Chicago, 
GOLD . Silver - Platinum Wanted. 


For free information write: Wilmots, 
345 S, Glagsell, Orange, CA 92666. 


236 Wayland Ave., Cranston, R102920 | 


Inde. | 


HIGHEST CASH IMMEDIATELY for 
Old Gold, Silver, Platinum, Jewelry, 
Gold Teeth, Watches, Diamonds, Spec- 

Information, Rose Indus- 
tries, 29-Y East Madison, Chicago, IL 
60802, Established 1934. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


E a 1 gan 
WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. North 
American, Box 7-BZ, Fox River Grove, 
IL 60021. 


90% of the L.E.D. 


$1.00 tax. Crvstals and hands 
each extra, Please, no novelty watches. 
Send watch and money order to E.D.D., 
1742 W. Devon, Chicago, IL 60660, 
312-764-7476. 


WATCH, Clock. Jewelry Tools and 


Parts, Catalog $2.00. Kilb Company, 
"cV d Drawer 8-A. Milwaukee, WI 


91 OF INTEREST TO ALL 


FREE GIFT plus unusual item cata- 
log. RONSCO, 1732A Oak. Manhattan 
Beach, CA 902668. 


92  MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


CANNON Model Plans. Catalog Free. 
p PS, Box 892, Shalimar, FL 


log Free. James Bliss & Company, Dept. 


PS, Route 128, Dedham, MA 02026, 


RADIO CONTROL Airplanes, Boats, 
Helicopters, Big Discount Catalog 
$3.00. elers Supply, Box 7185. 


Montgomery, AL 36109, 
94 FOR INVENTORS 


REGISTERED PATENT ATTORNEY. 
Mail Service, Applications an 
Box 392, Millwood, NY 


LEGALLY Protect unpatented ideas 
for $10 in the Patent Office and sell 
yourself. Charles S. Prince, Invention 
e 415-H West 57th. NYC 


PATENT LAWYER Serves Inventors 


by Mail, Box 405, Medfield, MA 
02052. l 

HOW you can sell/license your 
invention {any kind.) Experienced | 


inventor explains. Details free. Write 


Associate Inventors, 10600 Montwood, | 


El Paso, TX 79935. . 


95 INVENTORS WANTE 


INVENTORS: Free information on 
offering your invention for بعلمو‎ 
Kessler Sales Corporation. C-712-Iw., 
Fremont, OH 43420. 


IDEAS, 


included. Install it yourself. For Infor- 
mation send $1.00 to: Solar Develop- 
ment, Inc, 3323 Moline St., Aurora, 
CO 80010, Dealer inquiries invited, 

KOJAK revolving warning light. 
Magnetic - permanent 10' cord, Specify 
red-amber-blue, $49.95, Dealers wel- 
come, Security Center, Dept. 1S, Box 
TM, Bay Shore, NY 11708, 


100 WANTED TO BUY 


UICKSILVER, platinum, silver. 
gold! Ores analyzed. Mercury Terminal, 
Norwood, MA 02062. 


$4 PER Lb. For Scrap Carbide: Stel- 
lite $3. Larry Poley, (616) 979-4075. 


102 TREASURE FINDERS, 
METAL DETECTORS 


85013. 


FIND Lost Gold, Silver, Coins, 
Rings, Relics! Locate treasures of all 
sizes, Reject trash. Free catalog: Gold 
MH Box 40507-X, Garland, TX 


ER AD | 


New Products | 


TREASURE Finder Locates Buried 
Gold, Silver. Coins, Treasures, 6 Pow. 
erful Models, Instant Financing avail 
able, Write or call for free catalog 
Phone (713) - 682-2728 day or night 
Relco, Dept, AA22, Box 10839. Ho 
ton, TX 17018, 


RECOVER LOST COINS, 
Gold, Silver Relics. 
reject trash, but find deeply buried 
ova | of 


Garland, 


with Ultra-Sensitive DIRECTIONAL Locator 
! SEND FOR | 
FREE INFORMATIVE BROCHURE 


wy mem 
= RESEARCH PRODUCTS 
TAMPA, FLORIDA 33611 


705 MISCELLANEOUS 


er 

BOOKS on Antiques and their Prices, 
Free Circular! Period Books, Union- 
town, PA 15401. 


FREE BOOK, Prophet Elijah Coming 
Before Christ, Megiddo Mission, Dept. 
58. 481 Thurston Road, Rochester, NY 


LIGHTI Rechargeable Flashlight. 
Practically Indestructible, Free 
chure, Theta Enterprises, 5935 Market 


Street, Room Two, Oakland. CA 94608. 
READING GLASSES . FREE CATA- 
LOG. Splendid Eyeware, Box 2, River- 


dale, NY 10471, 


706 PERSONAL . 


RECORD Telephone Conversations 
Privately — Automatically, Leave Re- 
corder Unattended. Roberts, 2618- 
EET Elmwood Blvd. Wausau, WI 
54 A 


ing details. Counseling, Box 389-SP12. 
Tustin. CA 92680. 


A COMING Whirlwind to sweep this 
earth! Free Information! Write: Harvest 
PS, Jefferson City, MO 65102. 


BECOME An Ordained Minister. Free 
ministerial credentials legalize your 
right to the title "Reverend." Write: 
Church of Gospel Ministry, 486-PS 
Skyhill Court, Chula Vista, CA 92010, 


INVESTIGATORS. Latest Electronic 
Aids, Write: Clifton, Box  220-F, 
Miami, FL 33168 


ADVANCED TITLES /DEGREES. 


Omnidenominational. 
Free Details, Aquarian TEureb, 432-PS 


| PCH, Hermosa, CA 90 


NEW Luxury Car Without Cost! Free 
Details, Codex-E, Box 6073, Toledo, OH 
43614. | 

USED career courses, Save 80%. 
cpu Box 8085, Ft. Lauderdale, FL 


FTT RWATWOU TRIS 


You تيم‎ be satitfied 100%. No obligation, -Get 


deck of cards and try ii. You'll be amazed 5 


i DETAILS VIA AIRMAIL 
RAY, Box 281, Bristol, CT 66018 
ee االات ج‎ 


107 HEARING AIDS 


HUGE SAVINGS, 
markup. Free Trial, 
sale, Terms Arranged, 
Rockford, IL 61104. 


TRY before you buy! Rhodes Hearing 
Aids, Dept 69-X, Brookport, IL 62910. 


FREE HEARING AID CATALOG — 
SAVE 1i5—-by mail Write “MONEY- 
$AVERS," 9530PS-12 Langdon, Sepul- 
veda. CA 91343. j 


HEARING AIDS 


| 


Eliminate dealer 
Batteries whole- 
Lloyds-PSC, 


~ Y? PRICE CATALOG FREE! 


SUPER SAVINGS! Newest, Finest. 
All types. Buy DIRECT & save up 
to HALF! No: salesmen. Sold by 
AIR MAIL on HOME TRIAL. FREE 
Catalog. Write: MONEYSAVERS, 


Dept. PS-12D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 


product 


Pop 


1201 Car-Stereo Information 

AFS Kriket's stereo guide explains how speakers work, which 
features to look for in top-performing units, what speakers to 
use and how to position them in a car, truck, van, or RV. Forty 
pages of easy-to-understand text with illustrations. $1 


1202 Cut Fuel Costs 
Informative booklet tells why and how to insulate, as well as 
how to determine the proper insulation and the right tools for 
the job. It also illustrates the correct way to tile a ceiling. From 
Arrow Fastener. 35¢ 


1203 Welding is Easy 

Bernzomatic's newest torch features time- and money-saving 
versatility, says descriptive booklet. Combining bottled oxygen 
and propane, the four-in-one torch welds, brazes, solders, and 
cuts metal. Free 


1204 Outside Basement Entry 

Need to know how to break through a foundation and build a 
block stairwell into your basement from outside? Complete 
instructions and dimensions for do-it-yourselfer or professional 
are given in this brochure from The Bilco Company. 10¢ 


1205 50 Ways to Save Energy 

Illustrated color booklet explains 50 ways to save energy 
around the house. It also includes questions and answers on 
Borden's Insulspray foam insulation. 25¢ 


1206 Bose 901 Loudspeaker 

Bose 901 Series lll! speaker system is explained in this illus- 
trated booklet, which gives performance, design, and technical 
information. Free 


1207 Accutrac +6 Catalog 

BSR's six-page catalog describes ADC Accutrac +6, a comput- 
erized, remote-control, multi-play turntable that lets you 
program record-track selection of up to six records in the order 
desired. Free 


1208 Camillus Knife Catalog 

Thirty-six page catalog gives information on pocket and hunting 

knives. Photos and descriptions of Camillus’ most popular 

knives, plus tips on dressing deer, birds, filleting fish, and 

much more are included. $1 

1209 Power Sanding 

Get more professional results on all power-sanding jobs in less 

time. Pamphlet describes SuperSander power-tool abrasives for 

the do-it-yourselfer that outperform ordinary sandpaper 10 to 

one. From Carborundum Company. Free : 


1210 Sound Movie Cameras 

Chinon's Sound Auto-Magic series of sound movie cameras, 
no exclusive electronic control panel, is featured in brochure. 
res 


1211 Quartz Clock 

Pamphlet from Chronoquartz Clox describes quartz clock move- 
ment, with hardware and hands; battery-operated for years of 
trouble-free, accurate timekeeping. Quartz alarm clock, pendu- 
257 and electronic battery-operated movements also discussed. 


1212 Home Maintenance Products 
Dow Corning booklet explains hundreds of uses of its home- 
maintenance products for easy-to-do repairs. Free 


Science information 


- 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and speci- 
fications to help you in planning the purchase of 
| a variety of products or services offered by these 
| dependable companies. The convenient order 
` form will save you time and postage. 


1213 Nuclear Power 

Answers to questions on all aspects of nuclear energy— 
including how a nuclear reactor works, safety, nuclear waste, 
advantages, etc. From Edison Electric Institute. Free 


1214 Unimat 3—Universal Tool 

Unimat 3 does the work of a saw, drill, and lathe. Catalog 
explains 16 operations with photographs of the Unimat working 
on metal, wood, and plastic. From Emco Lux Corporation. Free 


1215 Finish-It-Yourself Houses | 
Home-planning guide features over 50 home designs, including 
two-story, split-entry, vacation, and ranch styles. Full selection 
of appliances, fixtures, hardware, and finishing materials is also 
offered, from Evans Products Co. $2 


1216 How To Panel a Room Without Climbing the Walls . 
Uses of H.B. Fuller's multi-purpose panel and construction 
we Max Bond, are explained and illustrated in this book- 
et. 35£ 


1217 Solar Systems and Collectors 

Sixteen-page brochure gives a comprehensive presentation of 
solar-energy systems and collectors for domestic hot-water, 
space, and swimming-pool heating installations available from 
Grumman Energy Systems. 25¢ 


1218 Power Hack Saw 

Power hack saws with cast-iron and steel construction are 
described in this pamphlet from Hack-Cut Distributors, Inc. 
Free 


1219 Perfect Climate Starts Here 

Honeywell brochure discusses the advantages of home climate 
control—heating, cooling, humidification, and electronic air 
cleaning—and explains how to cut heating costs by nine to 28 
percent. 25¢ 


1220 King's Highway Motorhomes 
King’s Highway's new line of motor homes is presented on 
colorful spec sheets showing dimensions and options. Free 


1221 Troweling Tips and Techniques l 

illustrated 24-page booklet provides a quick, ready reference 
and helpful hints for working with concrete, block, brick, mortar 
joints, and gypsum wallboard. From Marshalltown Trowel. Free 


1222 Wood and Stone Finishes 

Brochure package from McCloskey provides 10 pamphlets on 
finishing interior and exterior wood and stone surfaces, interior 
furniture and floors, fireplaces, and outdoor furniture. Free 


1223 Hardwood Flooring 
Do-it-yourself installation booklet for Williamsburg strip prefin- 
ished hardwood flooring has full details—with photos—for 
each step. From Memphis Hardwood Flooring. Free 


1224 Safe and Secure—A Discussion on Gun Locks EM 
Description of gun locks and reasons for using them are given in 
this brochure from Michaels of Oregon, manufacturer of ''Un- 
cle Mike's" sling swivels, gun accessories, and the Cease Fire 
gun lock for bolt-action rifles. Free 


POPULAR SCIENCE P.O. Box 2748, Clinton, lowa 52735 THIS COUPON EXPIRES FEBRUARY 28,1979 | 
Note: Popular Science's | | uct In i | iri 
soy Bis og د حت و‎ Bg وا‎ gt M. Saa ups dan : 
Please send the items checked below. | am enclosing 30¢ handling charge | 
(any number of items) plus amount required for priced items. I AM ENCLOSING 
C 1201 ($1)  [11205(250) O 1209 g 1213 []1217 (250) [31221 ةق‎ for priced items i 
لا‎ 1202 (35¢) [1206 ][ 0 o 1214 O 1218 o 1222 : 
] 1203 J 1207 [11211 (256) ص‎ 1215 ($2) 1219 (25¢) [11223 tor handing ١ 
ÛJ 1204 (10¢) C 1208 ($1) (1212 O 1216 (35¢) []1220 (J 1224 $ TOTAL REMITTANCE - 
Name (please print) 0 
Address _ E ~ 
City — IBI — — ————— و‎ Ü 
Please send cash, check, or money order made out to Popular Science. ١ 
No stamps or foreign currency. Allow approximately six weeks delivery. POPULAR SCIENCE DECEMBER 1978 مو‎ 
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You may not have considered 
the 1979 Dodge Magnum as a 


at it this way... 

A good family car should 
make the family that owns it feel 
proud to be seen in it. Magnum's 

bold profile and distinctive 
Cord-type grille take care of that. 
م‎ A good family car should give a 
| smooth, comfortable ride to the whole 
family. Hefty wheels and radial tires combine 
with a 5.2 litre (318 cu. in.) engine and automatic 
transmission to provide a substantial, yet manage- 
able, feel. A combination that has a surprisingly high 
mileage rating. 22 MPG HWY./16 MPG CITY.* 

A good family car should handle well in all 
kinds of driving situations. Magnum is as at home on 
the highway as it is on city streets. 

A good family car should do all of this... 
but a great family car should also make you just 
feel good about driving it...even when the family’s 


= A family car before, but Dodge looks 


Errat 


not around. See your Dodge Dealer about buying or 
leasing this unusual family car. 
Who wants to be average, anyhow? 


*EPA estimates. Your mileage may vary depending upon your 
car's condition, optional equipment, and your driving habits. California 
estimates lower. 
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